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L CHEMISTRY AND PHARMACY. 
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THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous of preparing 
for their examinations, should avail themselves of this valuable 
opportunity of instrudtion. 

Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospedtus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 
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STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
go Great Russell Street, London, W.C. 

SPECIAL NOTICE. 
EORGE MASON and CO.’S NEW CATA¬ 
LOGUE is Now Ready to be sent out. No Chemist or Student 

should be without a copy of it, as it is certainly one of the most com¬ 
plete lists in the trade, and an invaluable guide for Professional and 
Manufacturing Chemists when buying. This New Edition is much 
larger than any previous one, and contains nearly onehundred extra. 
Wood Engravings, with all the Latest Quotations and Descriptions of 
Chemical Apparatus and Appliances, Pure Chemicals, and Reagents. 
Sent post free on receipt of 14 stamps. Also New Book of Chemical 
Labels with NewNotation. Free on receipt of 7 stamps.—GEORGE 
MASON and CO. (Successors to John Spencer), 1S6, Sauchiehall, 
Street, Glasgow. 
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CHEMICAL HANDICRAFT. 
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A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
__ London, W.C. 

Twelfth Edition, with Engravings, crown 8vo., 10s., 

WOWNES’ ORGANIC CHEMISTRY. 
IT, By Henry Watts, B.A., F.R.S. Editor of the Journal 0 fthe 
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_ London: J. and A. CHURCHILL. 

/T'he Hull Literary and Philosophical Society, 
"*■ having constructed a complete Chemical Laboratory, are pre¬ 
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may be agreed upon.—Address, enclosing testimonials, The Hon. 
Secretary, Royal Institution, Hull, of whom further particulars may 
be obtained. 

uperior Iron Filter-Press for Sale, made to 
order and of extra quality, by Messrs. Needham and Kite. It 

contains ten chambers, each 19 x 21^ inches ; is provided with a 3-inch 
gun-metal pump to work by hand or steam, and with fittings for 
washing and steaming, which can be used or not at discretion. The 
whole is quite equal to new, and is in perfedt workingorder.—Address 
L B. S., Chemical News Office, Boy Court, Ludgat^ Hill, London, 
E.C. 

SULPHURIC ACID MANUFACTURE. 

(NORRINGTON’S PATENT). 

SPECIAL UOTICE. 

he advantages obtained by the use of this 
Patent are so thoroughly established that the Patentee is 

anxious that all firms who contemplate adopting it should inspedt the 
working of the apparatus before igth July, at which time Messrs. 
Charles Norrington and Co.’s Works at Cattedown, Plymouth, will be 
stopped for the usual annual repairs. Further particulars may be 
obtained from C. Norrington, Abbotsfield, Plymouth. 
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WATER ANALYST, 
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Properly cleansed bottles for the reception ol samples sent to any 
part of the Kingdom. 

THB NIT R O METeIT 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemica 
Apparatus and Pure Chemicals will be sent free by post on application 

B RADY & MARTI N, 
Nlwcastle-on-Tynp, 
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FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES- 

NEEDHAM AND KITE, 
ENGINEERS, 

PHffiNIX IRON WORKS, VAUXHALL, LONDON 

Established A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S 'FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

_A.. Tj- GID HE IE3I TT ZED , IT .A. LLE-O TT - S -A. -A. IjIEl] 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C. 

SAMUEL HENSON, M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCISUTIFIC A.IPIPA.IE&A.'IirTTS 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage. 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from u to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and PraCtica Investigations connected with 

Patents, &c., conducted. 

Prospectuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berncrs-street, W. 

MINERALOGIST, &c., 
277, STRAND (Late of No. 113A), LONDON, W.C. 

COLLECTIONS OF MINERALS, ROCKS, AND 
FOSSILS from 6s. 

Lessons Given. Analyses Made. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Aiso all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL. 
“ We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
duringwhich time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS 
TIPTON, STAFFORDSHIRE. 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 
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HARMOZEIN, 
A NEW CHEMICAL ROUND GAME. 

By T. H. DAVIS, F.C.S., Ipswich. 

“ The Game carries with it a considerable amount of excitement, and the players become quickly an 
easily masters of Chemical formulae, which, when taught in the ordinary manner, are a dread to the young student. 

Packed in box, with instructions, price 3s. 6d. 

JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET. MANCHESTER. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufadiurers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 

TOWNSON & MERCER’S COMPLETE CATALOGUE of 
Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d. 
post free. 

"TETRACHLORIDE-OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge. 

DAVIS’S NITROMETER, 15/. 

DAVIS’S OXYGEN TUBE, 6/. 

MOTTERSHEAD & CO., 
IMPORTERS AND DEALERS IN 

CHEMICAL & PHYSICAL APPARATUS, 
7, Exchange Street and 10, Half Moon Street, 

MiAITCilESTEB. 

Illustrated Priced Catalogues Six Penny Stamps. Orders over 40s. 
accompanied by a remittance are delivered Carriage paid at any 

Railway Station in England. 

DARTON’S GIMEN POCKET DIRECT-VISION 
SPECTROSCOPE IN CASE COMPLETE, 21/-. 

DARTON’S CHEMICAL SPECTROSCOPE in POLISHED 
CASE 63s. 

Retort Stands, Bunsen’s Burners, Gas Furnaces, and Chemical 
Apparatus of all kinds Made and Repaired for the Trade. 

ANALYSIS’ SCALES 
AND WEIGHTS 

Of Superior Finish are recommended at Moderate Prices by 

CARL DU FAIS, 
Mechanist to the Chemical Laboratory of Herr Geh. 

Hofrath—Professor, Dr. R. FRESENIUS— 
at Wiesbaden. 

P-Sj—Price Lists sent gratis on application. 

SPECIALITIES. 

MANGANESE Lump, Crystallised, Ground, and Prepared 
Large stock of every description. 

*** Suitable for all Trades. 

ARSENIC Refined powdered, Lump Grey, and Ruby. 

FLUOR-SPAR Finest produced. Medium and Common for a 
purposes. 

BARYTES Carbonate and Sulphate. All qualities of Lump 
and Ground. 

BAUXITE Of high percentage of Alumina and low in Iron: 

CRYOLITE, MAGNESITE, CHROME ORES, EMERY 
STONE, AND ALL MINERAL ORES dec. 

GEO. G. BLACKWELL. 
MINERAL AND CHEMICAL BROKER, 

5, CHAPEL STREET, LIVERPOOL 
NOTE.—Special attention is dire&ed to my CARBON¬ 

ATE AND SULPHATE OF BARYTES as the finest 
produced, being clean, crystallised, free from Lime, 
and of the highest test. 

newtonTkeates, & CO., 

Sutton Oak Manure Works, 

ST -HELE3TS 

F. DARTON & CO., 
45, ST. JOHN STREET, WEST SMITHFIELD, E.C. 

(Established 1834), 

Mahers to the Science and Art Department, 
South Kensington. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 
"PATENTS.—Mr. Vaughan, F.C.S., British, 
X Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“ Guide to Inventors ” Free by Post.—Offices, 67, Chancery Lane 
London, W.C., nd 8, Houndgate Darlington. 
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FLETCHER’S NEW FURNACE. 
A PERFECT FURNACE FOR ALL PURPOSES. 

Can be used anywhere, with or without gas. 
Simple, Cheap, not liable to damage ; always ready 
for instant use. Will fuse 6 lbs. Metallic Nickel to 
pour clean. The power is under the most delicate 
control, and delicate enamels can be fused in the 
open flame without protection. It is perfectly 
adapted for the most precise chemical operations, 
smal forgings, steel and iron castings, &c., and has 
been carried abou fields for heating rivets for 
fencing. 

Illustrated List on Application. 

THOS. FLETCHER, > 
MUSEUM STREET, WARRINGTON. 

THOMAS ADKINS & CO., 
SMETHWICK, 
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for Flint-Glass Making. 
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BRONZE MEDAL, PARIS, 1867. 
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GOLD MEDAL, PARIS, 1878. 
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Carbolic Acid Glycerine 

Solutions. 
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obtained from C. Norrington, AbtJotsfield, Plymouth. 
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L. OERTLSNG, 
TURNMILL STREET 

STREET) /OPPOSITE FARRINGDON 
{ STATION. 

MANUFACTURER OF 

'ijwp 
ir* T 1 

0 0 

----"V 

Maker to the Bank of England, Assay Office 
, of the Royal Mint, &c., &c. ( . °TJO O ■ 

COUNCIL MEDAL. i8si. FIRST CLASS MEDAL. 1854 and 1862.__ 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES- 

NEEDHAM AND KITE, 
ENGINEERS, 

PHCENIX IRON WORKS, YAUXHALL, LONDON 

Established A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 

Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 
For Freezing, Heating, Washing during Filtration under High 

Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

JL. la- Gr. DEH1TE, H A L LE -O LT-S A A LE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C. 

zdibl a untunes 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2ND MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

. THE SANGERHAUSER ACT1EN-MASC.-11NEN FABRIK AND EISENGIESSEREI, SANGERHAUSEN, GERMANY. 

All communications to be addressed to their GENERAL AGENTS, 

Messrs. 3. H. REMMERS & CO., GLASGOW. 
THE NITROMETER. 

(See Chemical News of April 18th, ir 
Description, with Woodcut, together with Catalogues of Chemica 

Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MART, rT, 
Newcastle-on-Tyne. 

TO MANURE MANUFACTURERS. 

TTOR SALE.—About 150 tons Monthly of 
Woollen Shoddy; free from grease; containing nitrogen 

equal to from 5 to 10 per cent ammonia.—Apply to David Shaw and 
Co. Clayton near Manchester. 

Quperior Iron Filter-Press for Sale, made to 
order and of extra quality, by Messrs. Needham and Kite. It 

contains ten chambers, each 19 X 21^ inches ; is provided uith a 3-inch 
gun-metal pump to work by hand or steam, and w.th fittings for 
washing and steaming, which can be used or not at discietion. The 
whole is'quite equal to new, and is in perfeCt working order.—Address 
L B. S., Chemical News Office, Bov Court, Ludgate Hill, London, 
E.C. 

TO CHEMICAL MANUFACTURERS. 

TDequired, a Re-engagement as Manager of 
Tar Distillery; well up in the treatment of products, also manu¬ 

facture of sulphate of ammonia. No objection to go abroad.— 
Address, No. 250, Chemical News Office, Boy Court, Ludgate 
Hill. London, E.C. 
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BISULPHIDE 
OF CARBON 

PROTOSULPHATE 

RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON* 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs 

Perchloride cf Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia , 

Ethers, 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations. 

also, 

Pure Photographic Chemicals of every kind. 

MANUFACTURED BY 

WILLIAM BAILEY & SON 

JAMES WOOLLEY, SONS, & CO., 
6g, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS 
CHEMICAL REAGENTS, &c., 

FOR THE USE OF 

Analysts, Science Teachers, and Manufacturers. 

Price Lists on application 

ORGANIC MATERIA IvLEDI C A. 
By DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the aCtive principles 
of drugs. Special appendix on the microscopic characters of the 
starches in food and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxter at the Office of the South London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Simpkin 
and Marshall and Messrs. Bailliere, Tindal,and Cox. 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

HORSELEY FIELDS CHEMICAL WORKS, 
WOLVERHAMPTON 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, slidingfront, counterpoised, to carry 30grammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto, in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp, 

or free on application. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH; 

Newfall Tar Works, Carlton; 
Ammonia Works, Stockton-on-Tees; 

and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufadturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfecting 

Powder, Refined Anthracene Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S.A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 

All communications to be addressed to the offices at Middlesbrough 

THOMAS ADKINS & CO., 
SMETHWICK, 

TsT-B-VIB IB I IB 3VC IILT C3- ZEE _A_ HVC 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

Silicates of Soda and Potash in the state ox 
Soluble glass, or in CONCENTRATED SOLUTION ot first 

quality, suited for the manufacture of Saap and otksr purposes, 
upplied on best terms by W. GOSSAGE and Sons, Soap 

Works, WidneB, Lancashire. 
London Agents, COSTE and Co., 19 and 20, ater Lane, Tower 

Street, E.C., who bold stock ready for delivery. 
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TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Uee of Manufacturer* 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 

TOWNSON & MERCER’S COMPLETE CATALOGUE of 
Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d. 
post free. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge. 

DAVIS’S NITROMETER, 15/. 

DAVIS’S OXYGEN TUBE, 6 

MOTTERSHEAD & CO., 
IMPORTERS AND DEALERS IN 

CHEMICAL & PHYSICAL APPARATUS, 
7, Exchange Street and 10, Half Moon Street, 

IMi-A-TSTCIELIESTIEIR,. 

Illustrated Priced Catalogues Six Penny Stamps. Orders over 40s. 
accompanied by a remittance are delivered Carriage paid at any 

Railway Station in England. 

DARTON’S GIMEN POCKET DIRECT-VISION 
SPECTROSCOPE IN CASE COMPLETE, 21/-. 

DARTON’S CHEMICAL SPECTROSCOPE in POLISHED 
CASE 63s. 

„ Retort Stands, Bunsen’s Burners, Gas Furnaces, and Chemical 
Apparatus of all kinds Made and Repaired for the Trade. 

THE CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Edited by WILLIAM CROOKES, F.R.S. 

Published every Friday. Price 4d. Annual Subscription,post free 
including Indices, £i 

CHARGES FOR ADVERTISEMENTS. 
£ s- a. 

Five lines in column (about 10 words to line) 036 
Each additional line.o o 6 
Wholecolumn .. .. .. .. .. .. .. 1 15 o 
Whole page. ..3 o o 

A reduction made for a series of insertions. 

Cheques and Post-Office Orders, crossed “London and Count 
Bank,’’payable to the orderof William Crookes. 

BOY COURT, LUDGATE HILL LONDON, E.C. 

MANGANESE 

ARSENIC 
FLUOR-SPAR 

BARYTES 

BAUXITE 

SPECIALITIES. 

Lump, Crystallised, Ground, and Prepared 
Large stock of every description. 

*** Suitable for all Trades. 

Refined powdered, Lump Grey, and Ruby. 

Finest produced. Medium and Common for a 
purposes. 

Carbonate and Sulphate. All qualities of Lump 
and Ground. 

Of high percentage of Alumina and low in Iron: 

CRYOLITE. MAGNESITE, CHROME ORES, EMERY 
STONE, AND ALL MINERAL ORES See. 

GEO. G. BLACKWELL, 
MINERAL AND CHEMICAL BROKER, 

5, CHAPEL STREET, LIVERPOOL 
NOTE.—Special attention is directed to my CARBON¬ 

ATE AND SULPHATE OF BARYTES as the finest 
produced, being clean, crystallised, free from Lime, 

and of the highest test. _ 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

F. DARTON & CO., 
45, ST. JOHN STREET, WEST SMITHFIELD, E.C. 

(Established 1834), 

Mahers to the Science and Art Department, 
South Kensington. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m.and from 7 to 10 p.m 
daily. 

Especialfacilities or persons preparin for Government and other 
examinations. 

Private P upils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connected with 

Patents, &c.,conducted. 

Prospedtuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street, W. 

TO PROFESSORS & EXPERIMENTALISTS. 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen's 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 

ST HELEN'S 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 
PATENTS.—Mr. Vaughan, F.C.S., British, 
J Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“ Guide to Inventors ” Free by Post-Offices, 67, Chancery Lane 
London, W.C. nd 8, Houndgate Darlington.___ 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCIS]NTIEIC YLZPZP-AIR^LTTTS 
AND 

CHEMICALS. 
Agents for FIickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage. 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 
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CALVERT’S CARBOLIC ACID. 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION. 1867. 

GOLD AND SILVER MEDALS, HAVRE, 1868. DIPLOME D’EXCELLENCE, AMSTERDAM. 
SILVER MEDAL, FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

T7 C. CALVERT & CO., of Bradford, Manchester (original and only Manufacturers of 
’pure Medical Carbolic Acid), beg to inform the Trade and large Consumers that their pure Medical Carbolic as well as cheaper 

qualities for Commercial, Veterinary, and Disinfecting Purposes, also Carbolic Acid Soaps for Medical, Toilet, and General Use, Soft Soap 
for Dogs, and Carbolic Acid Disinfedting Powder, may be had from any of the below-named Wholesale Agents — 

Apothecaries’ Soc.,Lond’n 
Apothecaries’ Co.,Glasg’w 
Apothecaries’Hall, Dublin 
Allen & Hanburys 
J. Bell & Co. 
Barron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & Ce. 
Baiss Brothers & Co. 
Barron, Squire, & Co. 
Battley & Watts 
Bewley & Draper 
H. B. Brady 
Bainbridge & P ound 
Boileau & Boyd 
_urling & Co. 
t^orbyn & Co. 

Clarke, Bleasdale, & Co. 
Clay, Dod, & Case 
Dakin Brothers 
Davy, Yates, & Co. 
Duncan, Flockhart, & Co. 
W. Edwards & Son 
Evans, Lescher, & Evans 
Evans, Sons, & Co. 
Evans, Gadd, & Co. 
Ferris & Co. 
Glasgow New Apoth. Co. 
General Apothecaries’ Co. 
W. & H. M. Goulding 
Goodall, Backhouse, & Co. 
Grimwade, Ridley, & Co. 
Hodgkinsons, Stead, & Co. 
Harrings & Co. 

Hodgkinsons, Preston, & 
King 

Hearon, Squire, & Francis 
Hopkin & Williams 
Howards & Sons 
Hirst, Brooke, & Co. 
W. R. Hatrick & Co. 
P. Harris & Co 
Hunt & Co. 
J. Ismay 
Johnson & Sons 
Langtons, Edden, & Hicks 
Lynch & Co. 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, & Thompson 
H. C. Mason 

W. Mather 
McMaster, Hodgson, & Co. 
J. F. Macfarlan & Co. 
J. Mackay 
R. H. Millard & Son 
Mackey, Sellers, & Co. 
Mottershead & Co. 
Newbery & Sons 
Paterson & Son 
Raimes & Co. 
J. Richardson & Co. 
Raimes,Blanshards,& Co. 
J Reddish & Co. 
Sanger & Sons 
Savory & Moore. 
W. Sutton & Co. 
R. Sumner & Co. 

James Sim & Co 
Sang & Barker 
Southall, Bros., & Co. 
W. Smeeton 
Slinger & Barnett 
P. Sandeman & Co. 
Tidman & Son 
Taylor, Gibson, & Co. 
Thacker & Hoffe 
Jas. Taylor 
J. Woolley, Sons, & Co 
Wyleys & Co. 
Wilson & Kitchen 
C. H. Warner & Co. 
A. & J. Warren 
Walkington & Son 
Wright, Layman, & Umney 

THE 
MONTHLY JOURNAL OF SCIENCE 

AND ANNALS OP 

BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRIAL ARTS, 

MANUFACTURES, AND TECHNOLOGY. 

Edited by WILLIAM CROOKES F.R.S., &c. 

The Sixth number of the Monthly Series (July, 1879) is 
Now Ready. 

Price One Shilling and Sixpence. 

CONTENTS. 

I. The Anomalous Season. 
II. The History of Vesuvius during the Last Ten Years. By 

G. F. Rodwell. F.R.A.S., F.C.S. 
III. A New Theory of Dew* 
IV. Artificial Flight. By F. W. Brearey Hon. Sec. to the 

Aeronautical Society. 
V. Birds’ Nesting. By Allen Harker. 

Notices of Books. 

Correspondence.—The Senses—Heredity. 

Proceedings of Societies.—Prof. Prestwich on the “ Origin of the 
Parallel Roads of Lochaber”—Dr. B. W. Richardson on Hughes’s 
New Instrument for the Measurement of Hearing, the Audiometer— 
Capt. Noble and Prof. Abel on Explosives (Fired Gunpowder)—Capt. 
Abney on the Production of Coloured SpeCtra by Light—W. Marriott 
on Thermometer Exposure—Prof. Hughes on his New Induction 
Balance. 

Notes.—Dr. Draper’s Alleged Discovery of Oxygen in the Sun— 
Cowper’s Writing Telegraph—Edison’s Loud Speaking Telephone— 
The Report on EleCtric Lighting, &c., &c. 

London: 3, Horse-Shoe Court Ludgate Hill. 

IMPORTANT TO SULPHURIC ACID MANUFACTURERS. 
NORRINGTON’S PATENT. 

n the ordinary method of Manufacture, at the 
time of charging the Kilns, a considerable escape of gases takes 

place. This is attended with proportionate loss of Sulphur, and 
with much inconvenience to the workmen, as well as annoyance 
to the vicinity of the Works. This may be entirely avoided 
by the adoption of C. Norrington’s patented invention, which 
can be applied at moderate cost to existing Plant, as well as in the 
erection of new Works. It may be seen in full operation on extensive 
Plant at Messrs. C. Norrington and Co.’s Chemical and Manure 
Works, Cattedown, Plymouth, where the fullest information may 
be obtained, with terms for cense. 

ORYOLITE.—The undersigned is prepared 
to supply Superior Cryolite, containing 95 to 98 per cent, also 

100 per cent in pieces and in powder. Analysis and samples sent free 
on application.—Ludwig Edelsteiu, Havegade 13, Copenhagen K., 
Denmark. 

SAMUEL HENSON, 
MINERALOGIST, &c„ 

277, STRAND (Late of No. 113A), LONDON, W.C. 

COLLECTIONS OF MINERALS, ROCKS, AND 
FOSSILS from 6s. 

Lessons Given. Analyses Made. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Collections of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures, 
and Research. New List of Varieties of Rocks. New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets, 
Appaiatus, and Materials. Also Implements and Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 
London. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

WILLOUGHBY BROS., Central Foundry, 
* ' Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 
For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contract for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 

Estimates and Plans furnished on application. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 

LABORATORY,38, GRACECHURCH STREET,LONDON,E.C. 

A. ANTHONY NESBIT, F.C.S., 
WATER ANALYST, 

Performs every description of Water Analyses on moderate terms. 
Properly cleansed bottles for the reception of samples sent to any 

part of the Kingdom. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STONEWARE ACID PUMPS AND COCKS, 
STILLS, RETORTS, CONDENSING WORMS, 

WOLFF’S BOTTLES, 

PERCOLATORS, AIR-TIGHT JARS, 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 

CHEMISTS’ & DRUGGISTS’ GLASS, PORCELAIN TAPS 

Price Lists of any of the above, and of every description of 

Stoneware, may be had on application. 

Messrs. D. and W. were awarded a MEDAL for ACID PUMPS, and also one for 
PLUMBAGO CRUCIBLES, at the Vienna Exhibition, 1873. 

Head Offices and Show Rooms, HIGH STREET, LAMBETH, S.E. 
Depots Granville Wharf, Wood Street, Birmingham; 100, Soho Street, Liverpool ; Hope Street, Salford, 

Manchester ; and 6, Rue de Paradis Poissoniere, Paris._ 

THE LONDON AND GENERAL WATER PURIFYING COMPANY, LIMITED. 
PATENT CISTERN FILTERS, CHARGED SOLELY WITH ANIMAL CHARCOAL, 

And superior to all others. 
House Cisternfittedwith and May, 1870; the Lancet,January 12, 1867. 

a Cistern Filter. 

Requiring, when once fixed, NO attention whatever, 
Vide Professor Frankland’s Reports to the Registrar-General, July, 1866; November, 1867; 

Also Testimonials from Dr. fiassall, Sept. 23, Portable Cistern 
Filter. 1863; the late Dr. Letheby, February 15, 1865, and December, 1872 

Price £110s. and upwards. PORTABLE FILTERS on this system, £i5s.to£3. 
Patronised and used by Her Majesty the Queen at Osborne, by H.R.H. the Princeof Wales at 

Sandringham, by H.R.H. the Duke of Edinburgh at Eastweil, by H.R.H. the Duke of Cambridge, the 
elite of the Medical Profession, and at the London, Westminster, St. Georges, Fever, and German 
Hospitals, and various Lunatic Asylums, Insiitutions, Breweries, and at all the Schools established 

by the School Board for London. 

POCKET FILTERS,4s. 6d. and6s.each ; HOUSEHOLD & F ANCY FILTERS from i2s.6d 
WATER TESTING APPARA1 US FOR DETECTING THE IMPURITIES IN WATER, 

10s. 6d. and 21s. each. 
Danchell’s “ Testing Apparatus for Discovering the Presence of Impurities in Water ” is a most con¬ 

venient and Portable one. Vide Dyke on the “ Preliminary Duties of Health Officers. 

157, STRAND, W.C. (four doors from Somerset House), LONDON. 
ReadjWater : its Impnrities and Purification.” Price, per post, 2d._ 

FACTORIES. 

Reddish and Bradfold, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO. 
(Established i860.) 

MANUFACTURERS OF 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Pure Carbolic Acid, Cryst.at 42°*2 C. 

, ,, do. Hydrateof 

Medicinal do. Cryst.at 350 C. 

Commercial do.No.i ,, 350 C. 

,, do. 2 ,, 290 C. 

,, do. 3 .» 120 C. 
,, do. 4 liquid at o° C. 

Carbolic Acid Disinfecting Powder. 

1 Discovered 
1 by C. Lowe 

Carbolic Acid Glycerine 
Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst. 

Sulpho-Phenates & Sulpho* 

Cresylates of Soda,Potash , 

Zinc, Iron, and Alumina. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 

and Paste). 
Aurine (Rosolic Acid 

Cake and Solution. 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. _ __ O IT A Y 
Formerly STEPHEN GREEN. SJ U u A 1 t 

S IMPERIAL POTTERIES, RUNCORN. 
LAMBETH. 

London: Printed and Published for the Proprietor by Edwin John Davev, at the Office, Boy Court, Ludgate Hill E.C. 
July ii, 1879. 
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HYDRAULIC FILTER-PRESSES. 
T N the CHEMICAL NEWS of 28th March last (p. 128), 
i- which, accidentally, only recently came into my 
hands, I find an article from Mr. J. Marzell, describing 
and highly recommending a pretended new construction 
of the Dehne Filter-press, by which an absolute extraction 
of the cakes deposited in the press is said to be effected 
in a novel and peculiar manner. This article contains so 
many errors and incorreCt statements, which may lead to 
grave deceptions, that a rectification appears desirable in 
the common interest. 

As a characteristic mark of the author’s want of experi¬ 
ence in the practical working of filter-presses in general, 
and particularly of presses of the especial construction he 
describes, I may point out that he maintains, that the 
so-called new arrangement for the absolute washing of the 
cake, and extraction of its soluble parts, prevents the air 
from remaining in the cake, and that in the old construc¬ 
tion of Dehne, and in the presses of other makers, such 
air prevented the perfeCt penetration of the liquid through 
the cake, and that the absolute extraction obtained in the 
new press is principally due to the arrangements provided 
for the expulsion of the air. Anyone who has worked 
with filter-presses knows that only very few pulps which 
have to undergo the process of filtration in a filter-press 
do contain any air, and that in the way such pulps 
are brought into the press, by means of a Montejus, or a 
force-pump, no air bubbles can form in the cakes. Such 
air bubbles, therefore, only exist in the imagination of the 
author of your article. 

Instead of proving the presence of air in the cakes of 
Dehne’s old presses, and presses of other makers, as 
should have been done in advancing an assertion never 
heard of before, the existence of air is simply assumed 
from the necessity, for instance in the porcelain and clay 
industry, of further preparing the cakes delivered by the 
press, by clay cutting machines, before they are fit to be 
worked on the wheel. Up to this time porcelain manu¬ 
facturers never had the slightest idea that this was done 
to remove the air contained in the cake, but were rather 
of the opinion that the subsequent preparation on the 
cutting and kneading machinery was necessary for ob¬ 
taining and mixing a perfectly homogeneous material of 
sufficient plasticity. It is hardly likely that they will 
replace the cutting machinery by the new washing ar¬ 
rangements of Dehne’s press, which, according to Mr. 
Marzell’s explanations, effeCt the complete removal of the 
air, unless this new effeCt is proved to be something more 
than pure fancy. 

These air bubbles—assumed to be present in the cakes 
of all filter-presses, but which, except in very few instances, 
exist in reality only in the imagination of Mr. Marzell 
—play, in the further explanations of the functions of the 
new press, and in what is represented to be perfeCt extrac¬ 
tion, a contradictory and most fantastical part. Mr. Mar¬ 
zell infers or assumes that the air bubbles become so 
grouped together as to form a kind of network of small 
canals, through which, in the old presses, the washing 
liquid will find its way without washing the more com¬ 
pact parts of the cake. 

According to Mr. Marzell’s own statement the essential 
effeCt of the so-called new washing process of Dehne is 
obtained by the air being expelled at the commencement 
of the operation, and its space filled with the liquid. 
Nobody who knows anything about the laws of hydraulics 
will be able to understand why the bubbles presumed to 
be filled with air in the old presses, and grouped together 
so as to form a network of small canals, will offer an 
easier passage to the wash water, and, according to Mr. 
Marzell, will limit the effeCt of the washing to the surface 
of the small canals only; whereas in the new Dehne 
press the air being expelled out of such small canals in 
the beginning of the lixiviation operation, and the same 
being filled with liquid, they should now prevent the 
easier circulation of the liquid, and force it to make its 
way through the more compact parts of the cake, and so 
effeCt a perfeCt extraction of all soluble parts. According 
$0 tbe law of hydraulics, fluids under pressure take the 
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way of least resistance, and after these laws the internal 
working should be quite the contrary to what Mr. Marzell 
maintains it to be. The air remaining in the canals 
should prevent the washing liquid from passing them, 
and cause it to find its way through the more compact 
parts, so as to effeCt a more perfeCt extraction ; and in the 
Dehne press, always following Mr. Marzell’s deductions, 
the small canals, after the expulsion of the air, should 
facilitate an easy passage of the liquid, and bring the sur¬ 
face of such canals only in contaft with the same, 
rendering the extraction of soluble particles contained in 
the compact part of the cake impossible. 

Such a deduction, which unwittingly proves the contrary 
of what it is meant to prove, can only be explained by a 
total, perhaps pardonable, want of knowledge about the 
laws of Nature. But less pardonable does it appear 
that the representative of an apparatus does not possess 
the most shallow knowledge of the functions of the same, 
as may be demonstrated by the following remarks of Mr. 
Marzell. In describing the subsequent ways of the 
washing liquid, in order to explain the superiority of the 
Dehne press over all others, he says that the water rises 
at both sides of the cake in the grooves of the press plate, 
that on its way it expels the air, and that it finally enters 
the cake from both sides', that by this means it has only to 
make half the way through the resisting cake in compa¬ 
rison to other presses, where, coming from one side only, 
it had to pass the whole cake; or that in Dehne’s new 
press, taking the cake to be 1” thick, it has to make only 
a way of against i” in other presses. In describing 
the ways taken by the washing water, Mr. Marzell, after 
having followed it up to the middle of the cake, has only 
forgotten to tell us where it now remains. The water 
from both sides meets in the middle line of the cake under 
equal pressure and having no outlet, no circulation (which 
alone can effeCt the extraction of the soluble particles) can 
take place—always granted, of course, the process to be 
such as Mr. Marzell describes it. 

The designer, however, of Dehne’s press has had more 
foresight than Mr. Marzell, who, in faCt, has not understood 
either its construction or its work. In the described 
Dehne press the wash water, exactly the same as in all 
other filter-presses, is introduced by a corner channel or 
tubular passage in the filtering space formed between the 
grooves of the press plate and the perforated metal plate 
to one side of the cake only ; it has to penetrate the whole 
cake and is led away from the filtering space on the oppo¬ 
site side by a similar tubular passage [see Specification 
of Dehne’s press, No. 1957, Henry Edw. Newton, May 
15th, 1878, page 3, line 45, &c.:—“ The objeCt of this 
construction is to introduce the washing fluid by the tubu¬ 
lar passage (in the lower projecting pieces) into the filtering 
space on one side of the cake, and to cause the washing 
fluid to penetrate the cake in order to fill up the entire 
filtering chamber, and to make the washing fluid to es¬ 
cape through the filtering space on the other side of the 
cake into the tubular passage in the upper projecting 
pieces, &c.”] 

There is no difference whatever between Dehne’s new 
press and the presses of the other makers, in respeCt to 
the way in which the liquid is intended to penetrate the 
cake and to effeCt the extraction. 

These explanations of Mr. Marzell’s, which can hardly 
be taken for anything else but a mixture of misunder¬ 
standings regarding the construction of the press repre¬ 
sented by him and its functions, and perhaps of delusive 
information, Mr. Marzell pleases to call the theory of the 
press, and he passes on to give information about the re¬ 
sult of the filtration and extraction, by quoting results 
obtained in a sugar manufactory in Bohemia or Moravia, 
information which no doubt issues from a similarly reli¬ 
able source as his knowledge about the functions of the 
apparatus. These results, however, may be judged by the 
simple faCt that the liquor is called pretty concentrated, 
notwithstanding its dilution by the addition of 176 litres 
(39 gallons) of wash water to the filtrate of 157 kilos. 
(315 lbs.) of cake. 

After having shown the imaginary advantage the Dehne 
press does not possess against older apparatus, and how 
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far its working does not differ from that of the older ap¬ 
paratus, I will now in a few words dwell on the differences 
that realty do exist, and the importance of what are sup¬ 
posed to he improvements. 

The Dehne press has two additional so-called tubular 
passages arranged in the corner of the frames for the cir¬ 
culation of the washing liquid and the expulsion of air, 
instead of the one of older presses, serving in similar 
manner for the same purpose, viz.—- 

1. A second corner channel in the lower part of the 
frames, which communicates with, say, for instance, 
the 2nd, 4th, 6th, &c., frame, and with the one side 
of the cakes, whilst the corner channel in the upper 
part of, say, the 1st, 3rd, 5th, &c., frames used in 
the Dehne, as well as in all other presses, commu¬ 
nicates with the opposite sides of the cakes. 

2. On the same frames, containing in their lower part 
the above-mentioned second corner channel, he has 
a third channel for the escape of air arranged on 
the upper part of the frames, which communicates 
by branch passages with the same side of the cake 
as the said second channel. 

The purpose of these two additional channels is 
imagined to be as follows :—Whereas in the old presses 
the wash liquid was introduced by the channel in the 
upper part of the frames from ubove to one side of the 
press cake and had to penetrate the same, and find its 
exit through an open cock at the other side ; the fluid in 
the Dehne press is introduced by the corner channel in 
the lower part of the frame; in rising in the space pro¬ 
vided between the grooves of the press plate and the per¬ 
forated plate, it expels the air contained therein by the 
third channel provided at the upper part of the same 
frame, and after the escape of all air, the cock of the air 
channel being turned off, it is imagined to be driven by 
the applied pressure diametrically through the cake. 

I shall further on dwell more fully on the probability 
of a uniform penetration of the liquid through all parts 
of the cake, which is the necessary condition for a 
quick and absolute extradtion with the least quantity of 
water, but anyhow the water will arrive at the other side 
of the cake, and from there find its exit by the corner 
channel at the upper part of the frame. 

The old presses, therefore, performed the extradtion of 
the soluble parts of the cake exadtly in the same manner 
as these presses of Dehne. It was proved, however, by 
careful examination of the wash liquid, and the extradted 
cakes (see Zeitschrift des Vereins der Riibenzucker In¬ 
dustrie, &c., 1864, p. 642 ; Jahresbericht uber die 
Fortschritte der Riibenzucker Fabrication, &c., bv Dr. 
Stammer, 4, p. 144 ; Walkliojf, Der practische Riiben- 
zucker-Fabricant, IV. Edition, vol. ii,. p. 42 ; Dr. Stam¬ 
mer’s Lehrbuch der Zucker Fabrication, pp. 444-471), 
that the cake is extradted on the surface only, the par¬ 
ticles contained in the liquid, and apparently taken up 
from the cake, are in reality washed from the filter-cloths, 
the interior surfaces of the press plates, of the frames and 
corner channels, and but very little was taken up from the 
surface of the cake. The apparent extradtion was shown 
therefore to be of no pradtical advantage, as the quantity 
of soluble matter taken up from the surface of the cakes 
was of too little importance to compensate for the disad¬ 
vantage of the greater dilution of the filtrate, and the 
washing of the cloths, and the interior parts of the 
machine is no gain, as at the next charge they will again 
be soaked by filtered liquor. 

The failure of the process of extradtion in all these 
presses is explained by the fadt that the cake being held 
in a flabby and elastic cloth, the wash liquid finds easier 
passages through which to arrive to the exit side of the 
cake, than by going diametrically through the same. It 
will avoid, therefore, the great resistance of the cake 
itself, and naturally choose the easier penetration round 
its corners and edges, and thereby only wash the surface 
of the cake, and (very unnecessarily) also the filter cloths, 
press plates, frames, &c. The manner of forming the 
cake within the press, and supporting it. being exadtly 
the same in Dehne’s press as in all the old ones, there is 
no reason why in Dehne’s press the liquid should choose 
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to go through the compadt cake, avoiding the easier pas¬ 
sage round the corner and edges. 

But another question arises; that is, whether the 
new so-called u improvements ” of Dehne might not 
perhaps be capable of effedting a real extradtion by other 
means than by the uniform penetration of the liquid 
through the cake. And this, in fadt, appears to be not at 
all improbable. The liquid passing round the corner and 
edges soon surrounds the whole cake, and by continuous 
supply and outflow, an uninterrupted circulation is kept 
up during the whole time of the operation. In this way 
an interchange of the soluble filtrate in the cake, and a 
more or less perfedt extradtion, is gradually effedted by 
means of a process of diffusion. Such process of diffusion 
being, however, as is generally known, an exceedingly 
slow chemical process, it is natural that the time for ob¬ 
taining a really absolute extradtion is long and varies very 
much, proportionately to the nature and composition, 
thickness and density, of the cake. It is at any rate 
much longer than the extradtion will take in an apparatus 
which, by its peculiar construction, guarantees with ab¬ 
solute certainty a uniform penetration of the liquid 
through the cake. Also the wash liquid obtained by dif¬ 
fusion, as explained, is necessarily very much diluted. 
These circumstances greatly reduce the pradtical value 
of the so-called improved arrangements of Dehne, and 
render them illusory for most purposes. 

Besides these imperfections of the improved Dehne 
press, it possesses, together with most other presses, the 
great disadvantage arising from the use of filter cloths. 
The first cost of such cloths, together with the cost of 
preparing the filters and the changes, which are generally 
far more frequent than Mr. Marzell asserts them to be, 
amounts as a rule, in a German sugar manufactory in one 
“ campagne ” of about 120 working days, to the cost of a 
new press. Many pulps are, if capable at all, at least 
very difficult of filtration in a filter-press with cloths. 
The use of cloths, and also the light construction of the 
presses now generally adopted, only permits very slight 
pressure; indeed, hardly more than 30 pounds on the 
square inch. The cakes, in consequence, possess but. 
little consistency, and contain far more filtrate than if 
they had been thoroughly pressed out, and as for the 
washing operation, they naturally also require a larger 
quantity of wash liquid. A further very serious disad¬ 
vantage of filterpresses with cloths—a disadvantage more 
specialty felt in chemical works—is that the cloths get 
damaged if employed for the filtration of pulps containing 
acids or alkalies ; so much so, in fadt, that they become 
too expensive to permit certain operations and processes 
to be carried out by means of such filter-presses. 

The Press invented by me and patented in Great 
Britain a considerable time before Dehne filed his patent, 
does away with these drawbacks (see specification 
No. 850, 2nd March, 1877). The filtration and the ex¬ 
tradtion is effedted through solid indestrudtible filter-media 
and in a far more perfedt way than in Dehne’s press. 
Dehne’s so-called improved arrangement for the absolute 
extradtion of the soluble parts of the cake, in so far as 
it consists in the application of two additional corner 
channels, constitutes in fadt an infringement upon my 
patent for a press without cloths, which provides in its 
claims for similar arrangements for the introduction and 
exit of the liquid, and all purchasers and users of the Dehne 
press will therefore make themselves liable to legal prose¬ 
cution. 

It is too long to give here a detailed description of this 
new filter-press without cloths. It has, however, lately 
been introduced into Great Britain, and 

MAY BE SEEN at the Warehouse of MESSRS. 
B. H. REMMERS and CO., in GLASGOW, 
General Agents for the Licensees and Manufac¬ 
turers, the Sangerhausen Adtien Maschinen 
Fabrik and Eisengiesserei (late Hornung and 
Rabe), in Sangerhausen, province of Saxony, 
Prussia. 

(Signed) Dr. DREVERMANN. 
Berlin, June, 1879. 
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Londen TRUBNER and CO., Ludgate Hill. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

INSTITUTE OF CHEMISTRY 
OF GREAT BRITAIN AND IRELAND. 

An Examination in Pradtical Chemistry in 
connedtion with the Institute will be held on Monday 

nth August, and four following days. Examiner — Dr. W. R. 
HODGKINSON. Candidates are requested to communicate with 
the Secretary, Mr. CHARLES E. GROVES, Somerset House 
Terrace, London, W.C. 

T'he Government of the Province of Ontario, 
Canada, will receive applications up to the 14th of August 

next, addressed “To the Provincial Secretary, care of the Ontario 
Agent, Canada Government Offices, 31, Queen Vidtoria Street, Lon¬ 
don, E.C.,” for the Offices respedtively of Professor of Classical 
Literature and of Chemistry in the Provincial University at Toronto. 
Particulars can be obtained at the above address. 

July 23, 1879. 

PHYSICAL SOCIETY.—The Reprint of Sir 
Charles Wheatstone’s SCIENTIFIC PAPERS—Any 

member who, having paid his subscription for the current year, has 
not yet received his copy, is requested to communicate with the 
Treasurer, Dr. Atkinson, Portesbery Hill, Camberley, Surrey. 

*** The price of this volume to non-members is 15s., and may be 
had through Messrs. Taylor and Francis, Red Lion Court, E.C. 

TO LET, a Commodious House with Labor- 
atory, in a central position, at a low rent. Small premium for 

Lease and Fixtures. Substantial Benches and other Laboratory Fit¬ 
tings may be taken.—Further particulars of E. and S. SMITH, 
Audtioneers, &c., 54, Amwell Street, Pentonville, E.C. 

LABORATORY, 38, GRACECHURCH STREET, LONDON, E.C. 

A. ANTHONY NESBIT, F.C.S., 
WATER ANALYST, 

Performs every description of Water Analyses onmoderate terms. 

Properly cleansed bottles for the reception of samples sent to any 
part of the Kingdom. 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 

N ewcastle-on-Tyne, 
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L. OERTLJNG, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET! 
L STATION. ) 

MANUFACTURER OF 

CHEMICAL, ASSAY, A BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862._ 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHCENIX IRON WORKS, VAUXHALL, LONDON 

Established A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copoer, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure, 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

-A.. Xi- G-. ID ZE XX XT XI, HALLE-OET-S A ALE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C. 

ZDX2,_ ^DX^X]"V'X:X^XXA.XTJN^’S 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2ND MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE SANGERHAUSER ACTIEN-MASCHINEN FABRIK AND EISENGIESSEREI, SANGERHAU8EN, GERMANY. 
All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. REMMERS & CO., GLASGOW. 
B. H. R. and Co’ also continue to manufacture and sell other Filter-presses as hitherto, of various descriptions, and o 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

Silicates of Soda and Potash in the state 01 
Soluble glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the manufadture of Soap and otier purposes, 
implied 00 best terms by W. GOSSAGE and Sons, Soap 

V orkf, Wirtoes, Lancashire. 
London Agents, COSTE and Co., 19 and 20, W ater Lane, Tower 

Street, E.C., who hold stock ready for delivery. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge. 

TO PROFESSORS & EXPERIMENTALISTS 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 
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A German Chemist, aged 19, who has studied 
at a Polytechnicum, and is thoroughly conversant with analy¬ 

sis, both organic and inorganic, is open to an engagement.—-Address, 
L. E., 8, Harpur Street, Theobald’s Road, London, W.C. 

TO TAR DISTILLERS. 

The Advertiser, who has had considerable 
Chemical Experience, and is at present engaged as Chemist 

and Business Manager in a Tar and Ammonia Works, will be at 
liberty in a few weeks ■—Address, T. H. D.. Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. 

The Manager of a large Chemical Works will 
shortly be disengaged. Specialities:—Soda Ash, the Mineral 

Acids, Sulphate of Ammonia, Dyer’s Solutions, &c. Speaks Italian 
and Spanish. Near London or abroad preferred.—Address, F. C. S., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

X Wanted, in an Open-Hearth Steel Works, an 
’ ' Analytical Chemist.—Apply, Box 31, Post-Office, Banbury. 

X Wanted, by a Young Man (29), a Situation 
* ' either in Town Laboratory or in Works. Ten years’expe¬ 

rience, and accustomed to management of men, Has had large prac¬ 
tice in water, manure, sugar, and general analyses, also in original 
investigations.—Address, F. C. S., Fron-deg, Abergele. 

FOR SALE. 

T TRE’S DICTIONARY, latest edition, with 
SUPPLEMENT, quite new, £\ 10s. Also, complete new Set 

of Apparatus for Blowpipe Analysis, cost in Germany £15, price 
£7 ios.-—Apply to X. X., Chemical News Office, Boy Court, Ludgate 
Hill, E.C. 

FOR SALE. 

A Complete (unbound) Set of PROCEEDINGS 
OF CHEMICAL SOCIETY, for and from 1866 to date. 

Also 59 odd copies ROYAL SOCIETY’S PROCEEDINGS, em¬ 
bracing Vols. xiv. to xxiv.— Address, Nestor, Chemical News Office, 
Boy Court, Ludgate Hill, E.C. 

TfOR SALE.—A First Class Tar Fadtory, 
-L with Benzole Refinery attached; the whole eredted within the 
past three years, and in the best possible condition. Doing a business 
of 3000 to 4000 tons per annum. The Factory is situate on its own 
Wharf in a first-class Harbour. Satisfadtory reasons for disposal.— 
Principals or Solicitors only in first case to “ Argus,” Chemical News 

Office, Boy Court, Ludgate Hill, London, E.C. 

THE 
MONTHLY JOURNAL OF SCIENCE 

AND ANNALS OF 

BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRIAL ARTS, 

MANUFACTURES, AND TECHNOLOGY. 

Edited by WILLIAM CROOKES F.R.S., &c. 

The Seventh number of the Monthly Series (August, 1879) is 
Now Ready. 

Price One Shilling and Sixpence. 

CONTENTS. 

I. England’s Intelledtual Position. 
II. Paradoxical Phenomena in Ice-caves. By N. M. Lowe. 

III. Pain and the Weather, 
IV. A Method of Preventing the too Rapid Combustion of the 

Carbons in the Eiedfric Lamp. By H. W. Wiley. 
V. Seed-Breeding. By E. Lewis Sturtevant, M.D. 

Notices of Books. 

Correspondence.—Extraordinary Seasons. 

Proceedings of Societies.—Profs. G. D. Liveing, and J. Dewar on 
Note on “ Spedtroscopic Papers”—Dr. G. W. Royston-Pigott on 
Microscopical Researches in High Power Definition—Mr. E. Roberts, 
Preliminary Note on a New Tide-predidtor—Prof. Unwin on Ex¬ 
periments Relating to the Fridtion of Fluids on Solid Surfaces against 
which they rub—Sir John Conroy on the Distribution of Heatin the 
Spedtrum - Capt. Abney on the Measurement of the so-called Thermo- 
Spedtrum. 

Notes.—Biology—Chemistry and Technology—Metallurgy, Mine¬ 
ralogy Mining, &c. 

London : 3, Hprse-Shoe Court Ludgate Hill, 

STAVANGER, NORWAY. 

FOR SALE, THE STAVANGER CHEMICAL WORKS. 

/Tvhese Works were eredled about five years 
"*■ ago on Freehold property, and are situated on the West side 

of the Stavanger Fjord, about fifteen minutes’ walk from the town of 
Stavanger. The Plant, which is in good condition and capital working 
order, consists of twenty burners, capable of burning 50 tons of 
pyrites per week ; six acid chambers and Glover's tower: also three 
glass retorts, and necessary apparatus for concentrating su phuric 
acid; one decomposing pan and roaster; two ball furnaces, tanks, 
and drainers ; two _ carbonating furnaces ; dissolver ; alkali pan 
and drier; crystallising cones ; alkali mill ; a complete plant 
for Weldon’s patent chlorine process, with blowing and other engines 
by Messrs. Bells, Goodman and Co., Newcastle-on Tyne. Further, 
one 15-horse power engine, with 20-horse power boiler for general 
work; one. bone mill, mixing and pulverising machines, drying hearth, 
and all the necessary apparatus for making bone manure, superphos¬ 
phate of lime, &c., a splendid chimney 140 feet high, on the ground. 
The whole of this Plant is, from the nature of the situation, most 
advantageously placed. There is a large water reservoir so situated 
that there is a pressure of 30 lbs. on the pipes ; a splendid quay 
frontage, where vessels of 1000 tons can be accommodated. Several 
large warehouses also on the quay. Pyrites and limestone of a splen¬ 
did quality to be had not far from the Works, and cheap labour on the 
spot. Freights from England to Stavanger very reasonable, and 
Stavanger has a regular communication with nearly all the principal 
continental ports, as also America. 

The whole will be sold very reasonable, and on good terms. For 
further particulars apply to Mr. JOHN WALTON, 7, Winteroottom 
Street, South Shield*, who has seen the Works; or diredt to the 
STAVANGER CHEMICAL CO., Stavanger, Norway. 

LANCASHIRE TAR DYES COMPANY, LIMITED. 
IN LIQUIDATION. 

TO BE SOLD BY AUCTION, BY 

X/TESSRS. MAKINSON AND WILCOCK, 
on Wednesday, the 13th of August next, at Gathurst, near 

Wigan, the whole of the WORKS and PLANT of the above Com¬ 
pany, comprising Leasehold Land and Buildings, and the Engines, 
Boilers, Pumps, Retorts, Benzine Plant, Nitrifiers, Reducers, Aniline 
and Melt Plants, Extractors, Wood and Iron Vessels and Tanks 
complete Gas Wores, Sheds, Workshops, Offices, &c., &c. 

The Buildings include Benzine Nitrifying and Reducing Sheds; 
Superheater; Melt, Still, and Extraction Sheds; Precipitating and 
Crystallisation Sheds; Gas, Meter, and Retort Houses and Woik- 
shops ; Storage and Drying Sheds, Offices, Laboratory, and every 
other requisite for carrying on a large business. 

The above, including the Lease and Land, which contain 5a. or. i6p. 
statute measure, will form one lot. The Lease is for 99 years from 
May 12th, 1877, and is subject to an annual rent of £100. 

Also at the same time, in lots to suit purchasers, a quantity of Ben¬ 
zine, Toluene, Aniline, Toluidine, Nitro-Toluene, Vitriol, Hydro- 
chlorine Acid, Oil of Vitriol, Nitric Acid, Salt, Acetic Acid, Nitrate 
of Soda, Iron Borings, Fire Bars, Bar and Scrap Iron, Timber, 
Engine Oil, Tallow, Brass Unions, Valves, and Taps; Smithy Tools 
and Fixtures, Office Furniture and Fi:e-proof Safe, Weighing Ma¬ 
chines ; Magenta, Blue, and other Colours, &c., &c. 

The Sale to commence with the Chemicals and Loose Materials at 
One o’clock, and the Plant and Buildings will be offered in one lot at 
Two o’clock in the afternoon. 

These Works, which are entirely new, are well supplied with good 
water, and adjoin the Lancashire and Yorkshire Railway at Gathurst 
(three miles from Wigan), are bounded on the north and west sides 
hy the River Douglas and the highway from Orrell to Standish, and 
include a large space of vacant land suitable for building or other 
purposes. 

To view the Works and Plant apply to James Partington, on the 
Premises, and for further particulars apply to Mr. Thomas Wall, the 
Liquidator, at the Observer Office ; or to 

Messrs. PEACE, ACKERLEY, and APPLETON, 
Solicitors, Wigan. 

A SMALL LABORATORY to be disposed of, 
Ll. situated in the Euston Road (near Gower Street Station), suit¬ 
able for either educational or analytical purposes. It is fitted up w th 
Operation Table, Gas and Water laid on, a Fume Chamber, and a 
large quantity of Chemicals and Apparatus.—For particulars apply 
by letter to F. C. S., care of Mr, Pittman, Stationer, 2 and 3, Silver 
Street, Campden Hill, Kensington, W. 

UfOR SALE, CHEAP. -—- Several Large,' 
-C nearly New Wrought Iron Redtangular TANKS ; an AIR PUMP 
worked by STEAM ENGINE, complete; cylinders 8x7. Also, Two 
PRESSURE DIGESTERS, 6 feetx4 feet, with Agitator, Bevel 
Wheels, and Driving Pulleys, complete.—Address, E. W., Chemical 

News Office, Boy Court, Ludgate Hill, London, E.C. 

Oulphate of Lead and Lead Ashes purchased 
by RICHARDS, POWER, and CO., of Swansea, to whom 

Samples may fie sept. 
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V\7ILL0UGHBY BROS.,Central Foundry, 
' » Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contra<5t for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 

Estimates and Plans furnished on application. 

THE CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Edited by WILLIAM CROOKES, F.R.S. 

Published every Friday. Price 4d. Annual Subscription,post free 
including Indices, £1 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL. 

CHARGES FOR ADVERTISEMENTS. 
£ s. a. 

Fivelines in column (about 10 wordsto line) 036 
Each additional line.o o 6 
Whole column .. .. .I 15 o 
Whole page. .. .. .. 3 o o 

A reduction made for a series of insertions. 

Cheques and Post-Office Orders, crossed “London and Count 
Bank,” payable to the order of William Crookes. 

“We have used the Blue Staffordshire Brick for Sulphuric Acid 
Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS 
TIPTON, STAFFORDSHIRE. 

CHEMICAL APPARATUS, 
PLAIN AND STOPPERED BOTTLES, 

PURE & COMMERCIAL CHEMICALS, 
TEST SOLUTIONS, 

AND EVERY LABORATORY REQUIREMENT. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MANCHESTER. 

BOY COURT, LUDGATE HILL LONDON, E.C. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 

Newfall Tar Works, Carlton; 
Ammonia Works, Stockton-on-Tees; 

and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufatfturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas,Carbolic Acid and Disinfecting 

Powder, Refined Anthracene Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is alvvays a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 

All communications to be addressed to the offices at Middlesbroug h 

Illustrated and Priced Catalogues post free. 
N.B.—The Crossley Patent Transmitters are used for communicating 

between M. and Co.’s establishments. Inspedtion and test 
ol these remarkable instruments invited. 

J^ERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from xi to 5 a.m. and from 7 to 10 p.m 
daily. . - 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connected with 

Patents, &c.,conducted. 

Prospedtuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berncrs-street, W. 

DARTON’S G1MEN POCKET DIRECT-VISION 
SPECTROSCOPE IN CASE COMPLETE, 21/-. 

DARTON’S CHEMICAL SPECTROSCOPE in POLISHED 
CASE 63s. 

Retort Stands, Bunsen’s Burners, Gas Furnaces, and Chemica 
Appajatus of ail kinds Made and Repaired for the Trade. 

F. DARTON & CO., 
45, ST. JOHN STREET, WEST SMITHFIELD, E.C. 

(Established 1834), 

Makers to the Science and Art Department, 
South Kensington. 

CHEMICAL LABORATORY, 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, Sec. 

Now ready, 

TOWNSON & MERCER’S COMPLETE CATALOGUE of 
Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price zs. 6d. 
post free. 

TO MANURE MANUFACTURERS. 

LpOR SALE.—About 150 tons Monthly of 
Woollen Shoddy; free from grease; containing nitrogen 

equal to from 5 to 10 per cent ammonia.—Apply to David Shaw and 
Co. Clayton near Manchester. 

WIESBADEN, GERMANY. 
Director—Prof. R. FRESENIUS, Ph.D. 

LECTURES. 
Experimental Chemistry (Inorganic). .Prof. R. FRESENIUS, Ph.D. 
Experimental Physics) 
Organic Chemistry v .H. FRESENIUS, Ph.D. 
Theoretical Chemistry ) 
Chemical Technology.E. BORGMANN, Ph.D 
Botany 
Zoology I l. 

f Prof. L 
Ph.D. 
HENRICH. 

I 
KIRSCHBAUM, 

Mineralogy . ... .. F. 
Microscopy, with exercises in micro¬ 

scopic work. 

Pradtical Instruction in theLab ora 
tory. 

-- The next Session commences on the 15th of Odtober. The Regula¬ 
tions of the Laboi atory and the Syllabus of Ledtures will be forwarded 
gratis on application to C. W. Keeidel’s Verlag, at Wiesbaden, or to 

the undersigned. 
Prof. R. FRESENIUS, Ph.D. 

E. BORGMANN, Ph.D. 
Prof. R. FRESENIUS, Ph.D., 
H. FRESENIUS, Ph.D., and 

two Assistants; 

Pure Sulphocyanide of Ammonium and 
Prussian Blue For Sale.—Apply for particulars to T. H- 

Woodman, Dockhead Place, Dockhead, S.E. 
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HARMOZEIN, 
A NEW CHEMICAL ROUND GAME. 

By T. H. DAVIS, F.C.S., Ipswich. 

“ The Game carries with it a considerable amount of excitement, and the players become quickly an 
easily masters of Chemical formulae, which, when taught in the ordinary manner, are a dread to the young student. 

Packed in box, with instructions, price 3s. 6d. 

JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER. 

FLETCHER’S NEW FURNACE. 
A PERFECT FURNACE FOR ALL PURPOSES. 

Can be used anywhere, with or without gas. Simple, Cheap, not 
liable to damage; always ready for instant use. Will fuse 6 lbs. 
Metallic Nickel to pour clean. The power is under the most delicate 
control, and delicate enamels can be fused in the open flame without 
protection. It is perfectly adapted for the most precise chemical ope¬ 
rations, small forgings, steel and iron castings, CLc., and has been 
carried about fields for heating rivets for fencing. 

Illustrated List on application. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

PATENTS.—Mr. Vaughan, F.C.S., British, 
J Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane 
London, W.C. nd 8, Houndgate Darlington. 

THOMAS ADKINS & CO., 
SMETHWICK, 

xxie^lib ib x ir im: x xr a-zeejluvl 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Collections of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures, 
and Research. New List of Varieties of Rocks. New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets, 
Appaiatus, and Materials. Also Implements and Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square 
London. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST -HELEN'S 

LANCASHIRE, 

Manufacturers of 

phosphate of soda. 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCISTsTTIEIC .A.IFIP^LIR.A.TTTS 
and 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Post ge. 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 
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CALVERT’S CARBOLIC ACID 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION, 1867. 

GOLD AND SILVER MEDALS, HAVRE, 1868. DIPLOME D'EXCELLENCE, AMSTERDAM . 

SILVER MEDAL, FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

FC. CALVERT & CO., of Bradford, Manchester (original and only 
•pure Medical Carbolic Acid), beg to inform the Trade and large Consumers that their pure Medical 

qualities for Commercial, Veterinary, and Disinfeaing Purposes, also Carbolic Acid Soaps for Medical, Toilet, 
for Dogs, and Carbolic Acid Disinfecting Powder, may be had from any of the below-named Wholesale Agent 

Clarke, Bleasdale, & Co. Hodgkinsons, Preston, & W. Mather Apothecaries’ Soc.,Lond’n 
Apothecaries’ Co., Glasg’w 
Apothecaries’Hall, Dublin 
Allen & Hanburys 
J. Bell & Co. 
Barron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & C®. 
Baiss Brothers & Co. 
Barron, Squire, & Co. 
Battley & Watts 
Bewley & Draper 
H.B. Brady 
Bainbridge & P ound 
Boileau & Boyd 
Curling & Co, 
Corbyn & Co. 

Clay, Dod, & Case 
Dakin Brothers 
Davy, Yates, & Co. 
Duncan, Flockhart, & Co. 
W. Edwards & Son 
Evans, Lescher, Si Evans 
Evans, Sons, & Co. 
Evans, Gadd, & Co. 
Ferris & Co. 
Glasgow New Apoth. Co. 
General Apothecaries’ Co. 
W. & H. M. Goulding 
Goodall, Backhouse, & Co. 
Grimwade, Ridley, & Co. 
Hodgkinsons, Stead, & Co. 
Herrings & Co. 

King 
Hearon, Squire, & Francis 
Hopkin & Williams 
Howards & Sons 
Hirst, Brooke, & Co. 
W. R. Hatrick & Co. 
P. Harris & Co 
Hunt & Co. 
J. Ismay 
Johnson & Sons 
Langtons, Edden,& Hicks 
Lynch & Co. 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, & Thompson 
H. C. Mason 

McMasJ.er, Hodgson, & Co. 
J. F. Macfarlan & Co. 
J. Mackay 
R. H. Millard & Son 
Mackey, Sellers, & Co. 
Mottershead & Co. 
Newbery & Sons 
Paterson & Son 
Rai/nes & Co. 
J. Richardson & Co. 
Raimes,Blanshards,& Co. 
J Reddish & Co. 
Sanger & Sons 
Savory & Moore. 
W. Sutton & Co. 
R. Sumner & Co. 

Manufacturers o 
Carbolic as well as cheaper 
and General Use, Soft Soap 
s — 

(James Sim & Co 
Sang & Barker 
Southall, Bros., & Co. 
W. Smeeton 
Slinger & Barnett 
P. Sandeman & Co. 
Tidman & Son 
Taylor, Gibson, & Co. 

Thacker & Hoffe 
Jas. Taylor 
J. Woolley, Sons, & Co 

Wyleys & Co. 
Wilson & Kitchen 
C. H. Warner & Co. 
A. & J. Warren 
Walkingtcn & Son 
Wright,Layman,& Umney 

IRISH HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for condufting 
this trade thoroughly. # , D - 

They are most conveniently situated on Rail Road, running alongside the loading berths of both steam and sailing vessels at tne Forts ot 
Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

FREIGHTS —We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effected 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights. . 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEE STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

FACTORIES. 

Reddish and Bradfoid, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

Pure Carbolic Acid, Cryst. at 420,2 C. 1 

» M 
do. Hydrate of ' 

Medicinal do. Cryst. at 35° C. 
Commercial do.No.1 ,, 35° C. 

• 1 do. 2 ,, 290 C. 
»1 do. 3 ,, 12° C. 
»» do. 4 liquid at o° C. 

J by C. Lowe 

MANUFACTURERS OF 
Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

C resylatesofSoda,Potash, 

2 fNC, Iron, and Alumina. 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Carbolic Acid Disinfecting Powder. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Cate JOHN CLIFF & Co. 
Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH 

OLD QUAY, 

RUNCORN. 

London; Printed ana Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill E.CT 
August j, 1879. 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

OF THE WESTMINSTER COLLEGE 
X CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous ot preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instruction. 

Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospeaus, &c., apply to Mr. H. WOOTTON, Office of the 

school, 62, Lambeth Road, S.E. 

Wills’ Elements of Pharmacy. Compiled as a Text-Book for 
Students preparing for the Pharmaceutical Minor Examination 
Price, 6s. 6d. 

Wins’ Handbook to Practical Analysis. 2s. The most useful 
little book published. 

Wills’ Handbook of Decimals, the Metric System, and 
Physics. Price is. ’ 

Wills’ Preliminary Exercises. Price is. 6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITYand VALUE 

BRYCE WRIGHT, 
go Great Russell Street, London, W.C. 

Now ready, Fifth Edition, Crown 8vo., pp. 195, cloth 5s. 

WATER ANALYSIS: 
A Practical Treatise on the Examination of Potable Water. 

By J. ALFRED WANKLYN, M.R.C.S., 
P.?hraUAreri0n. Fheo ia7y and Physics at St. George’s Hospital; 
Public Analyst for Buckinghamshire, Buckingham, High Wycombe 

Peterborough, and Shrewsbury. 

_ *«* This Edition will contain an account of the new “ Moist 

Combustion Process” for dealing with the organic matter in water 

London TRUBNER and CO., Ludgate Hill. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street 
London, W.C. 

PRACTICAL CHEMISTRY (a Manual of) 
By A. Wvnter Blyth, M.R.C.S., F.C.S., Public Analyst for 

the County of Devon. Part I.: Analysis of Foods_Sucar 

I cnhol.vY^0^’ BYadY Milk> Bu‘ter’ Cheese ; Tea' Coffee, Cocoa ;’ 
Alcoholic Liquids ; Condiments. Part II.: Detection of Poisons 

Organic and Inorganic. With Tables and Diagrams. Crown 8vo 
cloth, 12s. 6d. ovo>> 

“ Will be used by every analyst.”—Lancet. 

Recordunrivalled for completeness of information.”—Salary 

London : CHARLES GRIFFIN and CO., Stationers’ Hall Court. 

T'he Government of the Province of Ontario 
Canada, will receive applications up to the 14th of August 

next, addressed To the Provincial Secretary, care of the Ontario 

doSnenF ra"?fa GJ,Vernffient 0ffices> 31’ Queen^Victoria Streep Lon¬ 
don, E.C., for the Offices _ respectively of Professor of Classical 
Literature and of Chemistry in the Provincial University at Toronto 
Particulars can be obtained at the above address. 

July 23, 1879. 

TO ANALYTICAL CHEMISTS AND OTHERS. 

F°1 Disposal, Analytical Scales, never used • 
Pepys’ Gas-holder (and a 5-gate Copper Still, with new tin 

worm, would be equal to new); and a number of othei articles^sed 
in chemistry, owner having no use for them. No reasonable offer 
refused. Address, J. J. Edwards, Crickhowell, Breconshire. 

TO BE LET.—Business Premises at Barkino- 
. T Town Quay, consisting of Dwelling-house containing 9 room?, 
two Large Warehouses, Stables, Shed, and Yard, with large pumn of 
good water. Suitable for small manufactory.—Apply to Mr E ' C 
Allam, Architedt, Romford. " ^ ... 

LABORATORY, 38, GRACECHURCH ST., LONDON, E.C. 

A. ANTHONY NESBIT, F.C.S., ’ 
WATER ANALYST, 

Performs every description of Water Analyses on moderate terms. 

Properly cleansed bottles for the reception of samples sent to anv 
part of the Kingdom. * 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 

Newcastle-on-Tyne. 
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L. OERTLING, 
TURNMILL 

( 
STREET 

STREET) 

MANUFACTURER OF 

OPPOSITE FARRINGDON 
STATION. 

CHEMICAL, ASSAY, A BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851- FIRST CLASS MEDAL, 1854 and r862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES- 

NEEDHAM AND KITE, 
ENGINEERS, 

PHCENIX IRON WORKS, VAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

MANUFACTURED BY 

-A_. Xj. a-. XEH3TE, HALLE-OU-S A ALB 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C. 

EDZR. 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2nd MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE SANGERHAUSER ACTIEN-MASGHINEN FABRIK AND EISENGIESSEREI, 3ANGERHAUSEN, GERMANY. 

All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. REMMERS & CO., GLASGOW. 
B. H. R. and Co?| also continue to manufacture and sell other Filter-presses as hitherto, of various descriptions, and of 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

Silicates of Soda and Potash in the state 01 
Soluble glass, or in CONCENTRATED SOLUTION ot first 

quality, suited for the manufacture of Soap and other purposes, 
supplied on best terms by W. GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, W ater Lane, Tower 
Street, E.C., who hold stock ready for delivery. 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcenix Chemical Works Ironbridge. 

TO PROFESSORS & EXPERIMENTALISTS. 

\\T STONE, Mathematical, Surveying, and 
* ’ • Optical Instrument Maker, 44, Gloucester Street, Queen's 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 
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PUPIL ASSISTANT. 

A Professor of Chemistry and Public Analyst 
has a Vacancy as above. Every facility will be offered to the 

Pupil to become a thoroughly practical chemist. Premium very 
moderate.—For further particulars address Lee and Martin, Medical' 
Agents, Eldon Chambers, Cherry Street, Birmingham. 

TO TAR DISTILLERS. 

'T'he Advertiser, who has had considerable 
Chemical Experience, and is at present engaged as Chemist 

and Business Manager in a Tar and Ammonia Works, will be at 
liberty in a few weeks.—Address, T. H. D.. Chem.cal News Office, 
Boy Court, Ludgate Hill, London, E.C. 

/T'he Manager of a large Chemical Works will 
A shortly be disengaged. Specialities Soda Ash, the Mineral 

Acids, Sulphate of Ammonia, Dyer’s Solutions, &c. Speaks Italian 
and Spanish. Near London or abroad preferred.—Address, F. C. S., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

"Y\7'anted, by Advertiser, a Situation as Chemist 
’ ' . on Works, &c. ; has had three years’ practical experience; no 

objection to go abroad ; excellent testim nials.—Apply, T. C. B., 
care of A. Boake and Co, Clonskeagh Works, Warton Road, Stratford, 
London, E. 

V/Wanted, a Practical Chemist who has a 
* ’ thorough knowledge of manufacture of sulphuric acid, testing, 

&c., understands book-keeping, and is able to take management of a 
small country manufactory. Salary, £80, house and coal.—For par¬ 
ticulars apply to the Eaglesclifie Chemical Works, Yarm-on-Tees. 

\A7anted an Oertling or other approved makers’ 
’ • Chemical Balance.—Send particulars and price to M., 

Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

STAVANGER, NORWAY. 

FOR SALE, THE STAVANGER CHEMICAL WORKS. 

/Tvhese Works were eredted about five years 
ago on Freehold property, and are situated on the West side 

of the Stavanger Fjord, about fifteen minutes’ walk from the town of 
Stavanger. The Plant, which is in good condition and capital working 
order, consists of twenty burners, capable of burning 50 tons of 
pyrites per week ; six acid chambers and Glover’s tower: also three 
glass retorts, and necessary apparatus for concentrating su’phuric 
acid ; one decomposing pan and roaster; two ball furnaces, tanks, 
and drainers; two _ carbonating furnaces; dissolver; alkali pan 
and drier; crystallising cones; alkali mill; a complete plant 
for Weldon’s patent chlorine process, with blowing and other engines 
by Messrs. Bells, Goodman and Co., Newcastle-on Tyne. Further, 
one 15-horse pcwer engine, with zo-horse power boiler for general 
work ; one bone mill, mixing and pulverising machines, drying hearth, 
and all the necessary apparatus for making bone manure, superphos¬ 
phate of lime, &c., a splendid chimney 140 feet high, on the ground. 
The whole of this Plant is, from the nature of the situation, most 
advantageously placed. There is a large water reservoir so situated 
that there is a pressure of 30 lbs. on the pipes ; a splendid quay 
frontage, where vessels of 1000 tons can be accommodated. Several 
large warehouses also on the quay. Pyrites and limestone of a splen¬ 
did quality to be had not far from the Works, and cheap labour on the 
spot. Freights from England to Stavanger very reasonable, and 
Stavanger has a regular communication with nearly all the principal 
continental ports, as also America. r 

The whole will be sold very reasonable, and on good terms. For 
further particulars apply to Mr. JOHN WALTON, 7, Winterbottom 
Street, South Shield*, who has seen the Works; or direCt to the 
STAVANGER CHEMICAL CO., Stavanger, Norway. 

LANCASHIRE TAR DYES COMPANY, LIMITED, 

]?STRAGONHERB (Herb. Dracunculi.)— 
■*-' 1000 kilos, for Sale. Samples and price on application.— 
Gebrueder Born, Erfurt, Germany. 

FOR SALE. 

TTRE’S DICTIONARY, latest edition, with 
^ SUPPLEMENT, quite new, £4 ios. Also, complete new Set 

of Apparatus for Blowpipe Analysis, cast in Germany £15, price 
£7 ios.—Apply to X. X., Chemical News Office, Boy Court, Ludgate 
Hill, E.C. 

pOR SALE.—A First Class Tar Factory, 
with Benzole Refinery attached; the whole ereCted within the 

past three years, and in the best possible condition. Doing a business 
of 3000 to 4000 tons per annum. The Fadtory is situate on its own 

.Wharf in a first-class Harbour. Satisfadtory reasons for disposal.— 
Principals or Solicitors only in first case to “ Argus,” Chemical News 
Office, Boy Court, Ludgate Hill, London, E.C. 

THE 
MONTHLY JOURNAL OF SCIENCE 

AND ANNALS OF 

BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRIAL ARTS, 

MANUFACTURES, AND TECHNOLOGY. 

Edited by WILLIAM CROOKES F.R.S., &c. 

The Seventh number of the Monthly Series (August, 1879) is 
Now Ready. 

Price One Shilling and Sixpence, 

CONTENTS. 

I. England’s Intelledtual Position. 

II. Paradoxical Phenomena in Ice-caves. By N. M. Lowe. 
III. Pain and the Weather. 

IV. A Method of Preventing the too Rapid Combustion of the 
Carbons in the Eledtric Lamp. By H. W. Wiley. 

V. Seed-Breeding. By E. Lewis Sturtevant, M.D. 

Notices of Books. 

Correspondence.—Extraordinary Seasons. 

Proceedings of Societies.—Profs. G. D. Liveing, and T. Dewar on 
Note on “ Spearoscopic Papers Dr. G. W. Royston-Pigott on 
Microscopical Researches in High Power Definition—Mr. E. Roberts, 
Preliminary Note on a New Tide-prediaor—Prof. Unwin on Ex¬ 
periments Relating to theFriaion of Fluids on Solid Surfaces against 
which they rub—Sir John Conroy on the Distribution of Heatin the 
Spearum-Capt. Abney on the Measurement of the so-called Thermo- 
Spearum. 

IN LIQUIDATION. 

TO BE SOLD BY AUCTION, BY 

A/fESSRS. MAKINSON AND WILCOCK, 
•L'-*- on Wednesday, the 13th of August next, at Gathurst, near 
Wigan, the whole of the WORKS and PLANT of the above Com¬ 
pany, comprising Leasehold Land and Euildings, and the Engines, 
Boilers, Pumps, Retorts, Benzine Plant, Nitrifiers, Reducers, Aniline 
and Melt Plants, Extraaors, Wood and Iron Vessels and Tanks 
complete Gas Wores, Sheds, Workshops, Offices, &c., &c. 

The Buildings include Benzine Nitrifying and Reducing Sheds; 
Superheater; Melt, Still, and Extraaion Sheds ; Precipitating and 
Crystallisation Sheds; Gas, Meter, and Retort Houses and Work¬ 
shops ; Storage and Drying Sheds, Offices, Laboratory, and every 
other requisite for carrying on a large business. 

The above, including the Lease and Land, which contain 5a. or. i6p. 
statute measure, will form one lot. The Lease is for 99 years from 
May 12th, 1877, and is subject to an annual rent of £100. 

Also at the same time, in lots to suit purchasers, a quantity of Ben¬ 
zine, Toluene, Aniline, Toluidine, Nitro-Toluene, Vitriol, Hydro¬ 
chlorine Acid, Oil of Vitriol, Nitric Acid, Salt, Acetic Acid, Nitrate 
of Soda, Iron Borings, Fire Bars, Bar and Scrap Iron, Timber, 
Engine Oil, Tallow, Brass Unions, Valves, and Taps; Smithy Tools 
and Fixtures, Office Furniture and Fire-proof Safe, Weighing Ma¬ 
chines ; Magenta, Blue, and other Colours, &c., &c. 

The Sale to commence with the Chemicals and Loose Materials at 
One o’clock, and the Plant and Buildings will be offered in one lot at 
Two o’clock in the afternoon. 

These Works, which are entirely new, are well supplied with good 
water, and adjoin the Lancashire and Yorkshire Railway at Gathurst 
(three miles from Wigan), are bounded on the north and west sides 
hy the River Douglas and the highway from Orrell to Standish, and 
include a large space of vacant land suitable for building or other 
purposes. 

To view the Works and Plant apply to James Partington, on the 
Premises, and for further particulars apply to Mr. Thomas Wall, the 
Liquidator, at the Observer Office ; or to 

Messrs. PEACE, ACKERLEY, and APPLETON, 
Solicitors, Wigan. 

A SMALL LABORATORY to be disposed of, 
situated in the Euston Road (near Gower Street Station), suit¬ 

able for either educational or analytical purposes. It is fitted up with 
Operation Table, Gas and Water laid on, a Fume Chamber, and a 
large quantity of Chemicals and Apparatus.—For particulars apply 
by letter to F. C. S., care of Mr. Pittman, Stationer, 2 and 3, Silver 
Street, Campden Hill, Kensington, W. 

pOR SALE, CHEAP. — Several Large, 
nearly New Wrought Iron Rectangular TANKS. Also, Two 

PRESSURE DIGESTERS, 6 feetX4 feet, with Agitator, Bevel 
Wheels, and Driving Pulleys, complete.—Address, E. W., Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

Notes.—Biology—Chemistry and Technology—Metallurgy, Mine¬ 
ralogy Mining, &c. 

I^ondon : 3, Horse-Shoe Court Ludgate Hill. 

Culphate of Lead and Lead Ashes purchased 
v--' by RICHARDS, POWER and CO., of Swansea to whom 
Samples may be sent. 
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■\A7TLL0UGHBY BROS.,Central Foundry, 

* * Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 
phosphate Works, also for Tar and Ammonia Distilling; 

NORRIN&TON'S PATENT, 

For the preVentibh bf escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contract for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom, 

Estimates and Plans f urnished on application. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 

Newfall Tar Works, Carlton) 
Ammonia Work§, Stockton-on-Tees; 

and Stamshaw Chemical Works, Portsmouth. 

WILLIAM AND WILLIAM T. FIELD, 
]V/fANUFACTURERS of the Celebrated 
■hVJ. STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application, 

TESTIMONIAL. 

"We have used the Blue Staffordshire Brick for Sulphuric Acid 
Towers, &c., manttfadtured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS 
TIPTON, STAFFORDSHIRE. 

And also of the Furness Tar Products Co., Ulverston. 

Manufacturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfecting 

Powder, Refined Anthracene Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 

Naphtha, Charcoal, &c., &c. 
S. A. S. is always a buyer of Coal-T ar N aphthas, Crude Anthracene 

and all Tar Products. 

All communications to be addressed to the offices at Middlesbrough, 

CHEMICAL APPARATUS, 
PLAIN AND STOPPERED BOTTLES, 

PURE & COMMERCIAL CHEMICALS, 
TEST SOLUTIONS, 

AND EVERY LABORATORY REQUIREMENT. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAUGHES TZEDES. 

Illustrated and Priced Catalogues post free. 
£j>B<_The Crossley Patent Transmitters are used for communicating 

between M. and Co.'s establishments. Inspection and test 
of these remarkable instruments invited._ 

OERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direaion of Professor E. V. 

GARDNER, F.A.S., M.S.A. 
The Class Rooms are open from n to 5 a.m. and from 7 to 10 p.m 

tteily. 
Especial facilities or persons preparin for Government and other 

DARTON’S GIMEN POCKET DIRECT-VISION 
SPECTROSCOPE IN CASE COMPLETE, 21/-. 

DARTON’S CHEMICAL SPECTROSCOPE in POLISHED 

CASE 63s. 

Retort Stands, Bunsen’s Burners, Gas Furnaces, and Chemical 
Apparatus of all kinds Made and Repaired for the Trade. 

F. DARTON & CO., 
45, ST. JOHN STREET, WEST SMITHFIELD, E.C. 

(Established 1834), 

Markers to the Science and Art Department, 
South Kensington. 

THOMAS ADKINS & CO., 
SMETHWICK, 

3Fr^3-A.^ IB I3YC I UNT Gr ZEE -A. IMI 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

MINERALOGY AND GEOLOGY. 

^Private"Pupils will find every convenience. 
Analyses, Assays, and Praaica Investigations conneasd with 

Patents, &c.,conduaed. 

Prospeauses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street, W. 

NEW LIST of Colleaions of Minerals, Fossils, and Rocks, with 
prices. New List of Minerals for Chemical Purposes, Manufaaures, 
and Research. New List of Varieties of Rocks. New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets, 
Apparatus, and Materials. Also Implements and Appliances for 

practical work in Geology and Mineralogy. practical worn m Cleoiogy anu _ , 
Post free on application to JAMES R. GREGORY, Geologists 

and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square 

London. 

TOWNSON & MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers ad Manufaaurers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA- 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HU DDERSF.I ELD 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

EARP & CHASTER, 
RUNCORN, 

Now ready, 

TOWNSON & MERCER’S COMPLETE CATALOGUE of 
Chemical and Scientific Instruments, Pure Chemicals &c. Demy 

8vo. Illustrated with upwards of 800 Woodcuts. Price as. od. 

post free. 

TO MANURE MANUFACTURERS. 

T?OR SALE.—About 150 tons Monthly of 
Jr Woollen Shoddy; free from grease; containing nitrogen 
equal to from 5 to io per cent ammonia.—Apply to David Shaw and 

Co. Clayton near Manchester. 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

MINERAL SALT from the Superior Kreuz- 
nach Mineral Salts, being a nearly compound of Lithion and 

Brome, mother-water (Mutterlange) free of sulphur.—To be had lr 
large quantities at moderate prices.—For particulars apply to L. 839 

care of Rudoif Mosse, Cologne. 
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IRISH HILL“ RAUXITE”lAlum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND, 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducing 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

1^*5“ FREIGHTS. -We have special rates fixed with one of the 1 ransatlantic Steam Lines, by which we have for some time past effedted 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing 

Bisulphide 
Director. 

OF CARBON 
PROTOSULPHATE, 

RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Perchloride cf Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers, 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations. Fruit Essences for Con¬ 

fectionery & Liqueurs, 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON 

BECKER & SONS, 
CHEMICAL 

SCALES 

MANUFACTURERS OF 

AND GOLD ASSAY BALANCES 
AND OTHER 

AND WEIGHTS. 

m 

-< 
o 
30 
7Z 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, sliding front, counterpoised, to carry 30 grammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto, in mahogany glass case, polished black..£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp 

or free on application. ’ 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS in 

CHEMICAL AND SCIENTIFIC APPARATUS 
CHEMICAL REAGENTS, &c., 

FOR THE USE OF 

Analysts, Science Teachers, and Manufacturers. 

ORGANIC materia medic a. 
By DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the adfive principles 
of drugs. Special appendix on the microscopic characters of the 
starches in food and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxter at the Office of the Sopth London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Simpkin 
and Marshall and Messrs. Bajllidre, Tindal,and Cox. 

Price Lists on application 

XYTater-Glass, or Soluble Silicates of Soda 
* ' and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 

PATENTS—Mr. Vaughan, F.C.S., British, 
-* Foreign, and Colonial PATRNT AGENT. Special attention' 
given to Inventions relating to Chemistry, Mining, and Metallurgy 
“Guide to Inventors’’ Free by Post.—Offices, 67, Chancery Lan» 
Lf>ndpn, W.C. nd 8, Houndgate Darlington. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON S.E. 

DEPOTS:—GRANVILLE WHARF, WOOD STREET, BIRMINGHAM ;■ 100, SOHO STREET, 
LIVERPOOL; and 18, RUE MARTEL, PARIS. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS, 

AND EVERY DESCRIPTION OF 

STONEWARE FOR CHEMICAL PURPOSES, 
Warranted to Resist the Strongest Acids. 

PLUMBAGO CRUCIBLES, AND OTHER FIRE-STANDING GOODS. 
Chemists’ and Druggists’ Glass. Porcelain Taps. 

Price Lists of any of the above, and of Every Description of Stoneware, may be had on application, and Samples 
seen at 

Messrs. D. and W.’s SHOW ROOMS, HIGH STREET, LAMBETH. 
* 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCIENTIFIC .A.IF’IFJVIR.A.TTTS 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage• 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HELENS, 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 

factories. rT-TARTFQ T 
Reddishand Bradfoid, LniirV.LLO L 

MANCHESTER. (ESTABLI 

BRONZE MEDAL, PARIS, 1867. 
MANUFAC' 

Pure Carbolic Acid, Cryst. at 420,2 C. 1 Discovered 
, „ do. Hydrate of /by C. Lowe 

Medicinal do. Cryst. at 350 C. 
Commercial do.No.i ,, 350 C. 

,, do. 2 ,1 2Q° C. 
,, do. 3 ,» 12 C. 
,, do. 4liquidat o° C. 

Carbolic Acid Disinfecting Powder. 

OWE & CO., 
SHED i860.) 

GOL 
rURERS OF 

Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

C mesylates of Soda,Potash, 

2 ;nc, Iron, and Alumina. 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

D MEDAL, PARIS, 1878. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 

and Paste). 

Aurine (Rosolic Acid, 

Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

g IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

London: Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill E.C. 
August 8, 1879. 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

THE WESTMINSTER COLLEGE OF 
CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous ot preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instruction. 
Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospedius, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination. 
Price, 6s. 6d. 

Wills’ Handbook to Practical Analysis. 2s. The most useful 
little book published. 

Wills’ Handbook of Decimals, the Metric System, and 
Physics. Price is. 

Wills’ Preliminary Exercises. Price is. 6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
go Great Russell Street, London, W.C. 

Now ready, Fifth Edition, Crown 8vo., pp. 195, cloth 5s., 

WATER ANALYSIS: 
A Practical Treatise on the Examination of Potable Water. 

By J. ALFRED WANKLYN, M.R.C.S., 
Ledturer on Chemistry and Physics at St. George's Hospital; 

Public Analyst for Buckinghamshire, Buckingham, High Wycombe 
Peterborough, and Shrewsbury. 

*** This Edition will contain an account of the new ‘ Moist 
Combustion Process” for dealing with the organic matter iij water 

London TRUBNER and CO., Ludgate Hill. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS; 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, “Garrick Street, 
London, W.C. 

■pOYAL COLLEGE OF SCIENCE FOR 
xv IRELAND, STEPHEN’S GREEN, DUBLIN. 

SCIENTIFIC AND TECHNICAL EDUCATION. 

SESSION 1879-80. 
This College supplies a complete Course of Instrudtion in Science 

applicable to the Industrial Arts, especially those which may be 
classed broadlyunder the headsof CHEMICAL MANUFACTURF<? 
MINING, and ENGINEERING. 

A Diploma of Associate of the College is granted at the end 01 the 
Three Years’ Course. 

There are Four Royal Scholarships of the value of £50 each yearly 
with free education, including Laboratory instrudtion, tenable for two 
years. Two become vacant each year. They are given to Students 
who have been a year in the College. 

The Fees are £2 for each Course, or £10 for all the Courses of each 
year, with the exception of Laboratory Pradtice. 

Chemistry (Theoretical and Practical), Metallurgy &c — 
Professor HARTLEY, F.C.S. ,“1, 

Mathematics, Mechanics, and Mechanism—Professor HFN 
NESSY, F.R.S. 

Descriptive Geometry, Drawing, Engineering, and Sur¬ 
veying—Professor PIGOT, C.E., M.R.I.A. 

Experimental Physics (Theoretical and PracticalI—Pro 
fessor BARRETT, F.R.S.E., F.C.S. 

Mining and Mineralogy—Professor O’REILLY, C.E M R I A 
Botany—Professor M'NAB, M.D., F.L.S. 
Zoology—Professor BRIDGE, B.A. 
Geology—Professor HULL, M.A., F.R.S. 
Palaeontology—Mr. BAILY, F.G.S. 
The Chemical and Physical Laboratories and Drawing School are 

open daily for Pradticai Instrudtion. 

Fee for Chemical Laboratory, £2 per Month, or £12 for Session 
Fee for Physical Laboratory, £1 per Month, or £6 for Session. Fee 
for Drawing School, £3 for Session. 

The SESSION COMMENCES on Monday, October 6th. 
Programmes may be obtained on application at the College; or by 

letter or post card, addressed to the Secretary, Royal College of 
Science, Stephen’s Grreen, Dublin. 
_FREDERICK J. SIDNEY, LL.D., Secretary. 

A Young Chemist (married) wishes a situation 
■Lx- in a Chemical Work, abroad preferred. At present employed 
in the Manufadture of Alum. Speaks English, French, and German 
thoroughly, and has first class references and experience.—Address 
“ Chimiste,” Poste Restante, Rouen. ’ 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 

N e wcastle-on-Tyne. 
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L. OERTLING, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET\ 
L STATION. ) 

MANUFACTURER OF 

CHEMICAL; ASSAY; A BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES- 

NEEDHAM AND KITE, 
ENGINEERS, 

PHCENIX IRON WORKS, YAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

B E H 
(Nearly 3000 Delivered since 1863,) 

E’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

-A-- Hi • Gr. DEHUE,. HALLE-OIT-S A ALE 

ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C. 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2nd MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE SANGERHAUSER ACTIEN-MASCHINEN FABRIK AND EISENGIESSEREI, 8ANGERHAUSEN, GERMANY. 

All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. REMMERS & CO., GLASGOW. 
B. H. R. and Co-] also continue to manufacture and sell other Filter-presses as hitherto, of various descriptions, and of 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL GO., LIMITED, 
161, 162 r63, Palmerston Buildings, London, E.C. 

Qilicates of Soda and Potash in the state 01 
Soluble glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the manufa<5ture of Soap and otker purposes, 

w-00S5AGE “J s»'' s»*p 

L“'- Iow“ 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge. 

TO PROFESSORS & EXPERIMENTALISTS. 

YAT STONE, Mathematical, Surveying, and 
V * • Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 
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BOOKS ON CHEMISTRY, 
PUBLISHED BY MR. VAN VOORST. 

A THEORETICAL AND PRACTICAL TREATISE ON THE MANUFACTURE 
OF SULPHURIC ACID AND ALKALI, with the Collateral Branches. By George Lunge, Ph.D., 
F.C.S., Professor of Technical Chemistry at the Federal Polytechnic Schools, Zurich; formerly Manager of the 
Tyne Alkali Works. 8vo., 674 pp., with 309 Woodcut Illustrations, including many Working Drawings. 
Volume I., Price 36s. The Second Volume will complete the work. 

"To the best of our knowledge it is the most complete, pradlical, and thoroughgoing treatise on the subjedlt to be met with in any 
anguage. Chemical manufadurers, managers, chemists, technical students, &c., will find it indispensable.”—Chemical News. 

EXPERIMENTAL RESEARCHES IN PURE. APPLIED, AND PHYSICAL 
CHEMISTRY. By E. Frankland, Ph.D., D.C.L., F.R.S., Professor of Chemistry in the Royal School of 
Mines, &c. 8vo., 1090 pp., with Illustrations and Diagrams, £1 ns. 6d. The work includes investigations on 
the synthesis of organic compounds, the manufadure and illuminating power of gas, domestic water-supply, the 
purification of sewage, the force value of food, and on climate. 

“ We can point students to the volume before us for a clear and detailed account of some of the most remarkable researches of our time 
n synthetic chemistry.”—Nature 

CHEMISTRY: General, Medical, and Pharmaceutical; including the Chemistry of the 
British Pharmacopoeia. By John Attfield, Ph.D., F.C.S., Professor of Pradical Chemistry to the Pharma¬ 
ceutical Society of Great Britain, &c. Sixth Edition. Illustrated. Post 8vo., 15s. 

“ The work holds a high rank in England, and as a handbook for the medical student and the pharmacist we know of nothing better in 
English.”—Boston (U.S.) Journal of Chemistry. 

THE LABORATORY GUIDE : A Manual of Practical Chemistry for Colleges and Schools. 
Specially arranged for Agricultural Students. By A. H. Church, M.A., Professor of Chemistry in the Agricul¬ 
tural College, Cirencester. Fourth Edition (Revised), 6s. 6d. 

“ Professor Church is too well known among scientific men for us to doubt that he has seleded the most appropriate method for whatever 
he analyses. The book will be specially useful to distrid food analysts and to agricultural students.”—Academy. 

A HANDBOOK OF CHEMICAL MANIPULATION. By C. Greville Williams. 
Post 8vo., Illustrated, with Supplement, 15s. 

“Written in a terse and intelligible manner; and the descriptions even of complicated apparatus and operations are for the most part 
remarkably clear and comprehensible ; consequently the student will especially find this handbook an invaluable companion.”—Philosophical 
Magazine. 

THE SUPPLEMENT (1879), with 23 Illustrations, 2s. 6d. 

LECTURE NOTES FOR CHEMICAL STUDENTS. By Professor Frankland, 
Sixth thousand. Vol. I. (Inorganic), 4s. Second Edition. Vol. II. (Organic), 5s. 

“ These * Notes ’ will, we believe, be found very useful for students, containing as they do exadly what is wanted, without being overloaded 
with any superfluous matter, and, what is of no less importance in a constantly expanding science like chemistry, bringing up the informa¬ 
tion to the latest date and in accordance with the most advanced views of English and Continental chemists.”—Educational Times. 

A MANUAL OF INORGANIC CHEMISTRY: Arranged to Facilitate the Experi¬ 
mental Demonstration of the Fads and Principles of the Science. By Professors C. W. Eliot and F. H. 
Storek, of the Massachusetts Institute of Technology. Second Edition (Revised). Crown 8vo. 10s. 6d. 

THE ELEMENTS OF HEAT AND OF NON-METALLIC CHEMISTRY. 
By F. Guthrie, B.A. (Lond.), Ph.D., &c. Post 8vo. 7s. 

DESTRUCTIVE DISTILLATION : A Manualette of the Paraffin, Coal Tar, Rosin Oil, 
Petroleum, and Kindred Industries. By Edmund J. Mills, D.Sc. (Lond.), F.R.S., “ Young ” Professor of 
Technical Chemistry in Anderson’s College, Glasgow. 8vo. 2s. 6d. 

THE MECHANICAL THEORY OF HEAT, with its Applications to the Steam-Engine 
and to the Physical Properties of Bodies. By R. Clausius, Professor of Physics in the University of Zurich. 
Edited by T. Archer Hirst, F.R.S., Professor of Mathematics in University College, London. 8vo. Cloth, 15s. 

DISCURSIVE CHEMICAL NOTES IN RHYME. By the Author of the “ Chemical 
Review ” a $. Part I. The Non-Metallics. Sewed, is. 

JOURNAL OF THE CHEMICAL SOCIETY. 8vo. Published Monthly. Annual 
Subscription, £1 10s. 

JOHN VAN VOORST, 1, Paternoster Row 
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"POR SALE.— Small Pyroligneous Acid 
-U Works, with Capital Residence and an acre and 29 poles of 
land; Freehold. Good water and wood supply. Close to railway 
station. There is scope in the neighbourhood for the development of 
other branches of Chemical Industry.—Apply “ J.” Chemical Works, 
Londwater, Bucks. ___ 

POR SALE. — JOURNAL CHEMICAL 
JC SOCIETY handsomely bound in half-calf; Vol. IX., and Vols. 
XI. to XXI. inclusive. Also unbound, Vols. XVIII., XXII., XXIII.; 
and XVII., XXIV., XXV. incomplete.—Address, L. Archbutt, 143, 
Gell Street, Sheffield. __ 

TO MANURE MANUFACTURERS. 

POR SALE.—About 150 tons Monthly of 
JC Woollen Shoddy; free from grease; containing nitrogen 
equal to from 5 to 10 per cent ammonia.—Apply to David Shaw and 
Co. Clayton near Manchester._ 

OR SALE, CHEAP. — Several Large, 
nearly New Wrought Iron Redtangular TANKS. Also, Two 

PRESSURE DIGESTERS, 6 feetX4 feet, with Agitator, Bevel 
Wheels, and Driving Pulleys, complete.—Address, E. W., Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C._ 

Oulphate of Lead and Lead Ashes purchased 
O by RICHARDS, POWER and CO., of Swansea to whom 
Samples may be sent.__ 

' ALUMINIUM 1/- A LB. 
he Discoverer of a New (Patented) Process 

— for making Aluminium requires a Partner or Licensee with 
Capital to work it on a manufadturing scale; Estimated cost of 
Aluminium by this process—Pure, £100 a ton; impure, £40. At twice 
this price the demand is inexhaustible. (Present price over £6000 a 
ton.) No one unprepared to invest £10,000 need apply.—Address, Al, 
care of W. P. Thompson and Co., Solicitors of Patents, 6, Lord 
Street, Liverpool, and 323, High Holborn, London, W.C. _ 

LABORATORY, 38, GRACECHURCH ST., LONDON, E.C. 

A. ANTHONY NESBIT, F.C.S., 
WATER ANALYST, 

T 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 

Newfall Tar Works, Carlton; 
Ammonia Works, Stockton-on-Tees; 

and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

Manufacturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas,Carbolic Acid and Disinfecting 

Powder, Refined Anthracene ..Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 

All communications to be addressed to the offices at Middlesbrough. 

DARTON’S GIMEN POCKET DIRECT-VISION 
SPECTROSCOPE IN CASE COMPLETE, 21/-. 

DARTON’S CHEMICAL SPECTROSCOPE in POLISHED 
CASE 63s. 

Retort Stands, Bunsen’s Burners, Gas Furnaces, and Chemical 
Apparatus of all kinds Made and Repaired for the Trade. 

F. DARTON & CO., 
45, ST. JOHN STREET, WEST SMITHFIELD, E.C. 

(Established 1834), 

Makers to the Science and Art Department, 
South Kensington. 

THOMAS ADKINS & CO, 
SMETHWICK, 

erforms every description of Water Analyses on moderate terms. 

Properly cleansed bottles for the reception of samples sent to any 
part of the Kingdom._ 

CHEMICAL APPARATUS^ 
PLAIN AND STOPPERED BOTTLES, 

PURE & COMMERCIAL CHEMICALS, 
TEST SOLUTIONS, 

and every laboratory requirement. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

IMI JLILTCIHIIES TEB. 

Illustrated and Priced Catalogues post free. 
N.B.—The Crossley Patent Transmitters are used for communicating 

between M. and Co.'s establishments. Inspedtion and test 
of these remarkable instruments invited.__ 

TOWN SON & MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price zs. 6d. 
post free. __ 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 

IB I IR< IMI I UNT <3- IT _A_ MI 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 
LIQUOR AMMONIA, &c. 

MURIATES OF POTASH. 
KAINIT CRUDE GROUND. 
KIESERIT IN BLOCKS AND CALCINED. 
MANURE SALTS CALCINED. 

Offers at Lowest Prices. 

Leopoldshall-Stassfurt, ADOLPH PFLUGMACHER, 
Germany. Agent. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufadtures, 
andResearch. New List of Varieties of Rocks . New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sedtions 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets, 
Apparatus, and Materials. Also Implements and Appliances for 
pradtical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square 
London. 
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IRISH HILL "BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducting 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effected 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

FLETCHER’S NEW FURNACE. 
A PERFECT FURNACE FOR ALL PURPOSES. 

Can be used anywhere, with or without gas. Simple, Cheap, not 
liable to damage; always ready for instant use. Will fuse 6 lbs. 
Metallic Nickel to pour clean. The power is under the most delicate 
control, and delicate enamels can be fused in the open flame without 
protection. It is perfectly adapted for the most precise chemical ope¬ 
rations, small forgings, steel and iron castings, Ctc., and has been 
carried about fields for heating rivets for fencing. 

Illustrated List on application. 

THOS. FLETCHER, 
MUSEUM_S TR EET, W A R Rl N G TO N 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from n to 5 a.m.and from 7 to 10 p.m 
daily. 

Especialfacilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and PraCtica Investigations connected with 

Patents, &c., conducted. 

Prospectuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street, W. 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCIE1TTIFIC .A.IP:P_A_IR,_A-TTT!3 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage. 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HIELETTS 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 

WILLIAM AND WILLIAM T. FIELD, 
A/TANUFACTURERS of the Celebrated 
f-Vl STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL. 

“We have used the Blue Staffordshire Brick for Sulphuric Acid 
Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS 
TIPTON, STAFFORDSHIRE. 
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CALVERT’S CARBOLIC ACID 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION, 1867. 

GOLD AND SILVER MEDALS, HAVRE, 1868. DIPLOME D’EXCELLENCE, AMSTERDAM. 

SILVER MEDAL, FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

FC. CALVERT & CO., of Bradford, Manchester (original and only Manufacturers of 
•pure Medical Carbolic Acid), beg to inform the Trade and large Consumers that their pure Medical Carbolic as well as cheaper 

qualities for Commercial, Veterinary, and Disinfedting Purposes, also Carbolic Acid Soaps for Medical, Toilet, and General Use, Soft Soap 
for Dogs, and Carbolic Acid Disinfedting Powder, may be had from any of the below-named Wholesale Agents — 

Apothecaries’ Soc.,Lond’n 
Apothecaries’ Co .Glasg’w 
Apothecaries’Hall, Dublin 
Allen & Hanburys 
J. Bell & Co. 
Barron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & Cs. 
Baiss Brothers & Co. 
Barron, Squire, & Co. 
Battley & Watts 
Bewley & Draper 
H.B. Brady 
Bainbridge & P ound 
Boileau & Boyd 
Curling & Co. 
Corbyn & Co. 

Clarke, Bleasdale, & Co. 
Clay, Dod, & Case 
Dakin Brothers 
Davy, Yates, & Co. 
Duncan, Flockhart, & Co. 
W. Edwards & Son 
Evans, Lescher, & Evans 
Evans, Sons, & Co. 
Evans, Gadd, & Co. 
Ferris & Co. 
Glasgow New Apoth. Co. 
General Apothecaries' Co. 
W. & H. M. Goulding 
Goodall, Backhouse, & Co. 
Grimwade, Ridley, & Co. 
Hodgkinsons, Stead, & Co. 
Herrings & Co. 

Hodgkinsons, Preston, & 
King 

Hearon, Squire, & Francis 
Hopkin & Williams 
Howards & Sons 
Hirst, Brooke, & Co. 
W. R. Hatrick & Co. 
P. Harris & Co 
Hunt & Co. 
J. Ismay 
Johnson & Sons 
Langtons, Edden,& Hicks 
Lynch & Co. 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, & Thompson 
H. C. Mason 

W. Mather 
Me Master, Hodgson, & Co. 
J. F. Macfarlan & Co. 
J. Mackay 
R. H. Millard & Son 
Mackey, Sellers, & Co. 
Mottershead & Co. 
Newbery & Sons 
Paterson & Son 
Raimes & Co. 
J. Richardson & Co. 
Kaimes,Blanshards,& Co. 
J: Reddish & Co 
Sanger & Sons 
Savory & Moore. 
W. Sutton & Co. 
R. Sumner & Co. 

James Sim & Co 
Sang & Barker 
Southall, Bros., & Co. 
W. Smeeton 
Slinger & Barnett 
P. Sandeman & Co. 
Tidman & Son 
Taylor, Gibson,& Co. 
Thacker & Hoffe 
Jas. Taylor 
J. Woolley, Sons, & Co 
Wyleys & Co. 
Wilson & Kitchen 
C. H. Warner & Co. 
A. & J. Warren 
Walkingtcn & Son 
Wright, Layman.&Umne 

EVANS, CANT, AND CO., 
THE EASTERN CHEMICAL WORKS, 

MARSH GATE LANE, STRATFORD, LONDON, E„ 
MANUFACTURERS AND PATENTEES OF 

ANILINE DYES, ARSENIC ACID, &c. 

HARMOZEIN, 
A NEW CHEMICAL ROUND GAME. 

By T. H. DAVIS, F.C.S., Ipswich. 

“ The Game carries with it a considerable amount of excitement, and the players become quickly an 
easily masters of Chemical formulae, which, when taught in the ordinary manner, are a dread to the young student. 

Packed in box, with instructions, price 3s. 6d. 

JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET MANCHESTER. 

FACTORIES. 

Reddish and Bradfotd, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

MANUFACTURERS OF 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Pure Carbolic Acid, Cryst.at 420,2 C. 

> II do. Hydrate of 
C. Medicinal do. Cryst. at 35° 

Commercial do.No.1 ,, 35° c. 
9 1 do. 2 ii 290 c. 
9 1 do. 3 it 12° c. 
1 » do. 4 liquid at 0° c. II uui n^uiu ai u \j 

Carbolic Acid Disinfecting Powder. 

Discovered 
by C.Lowe 

Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

C mesylates of Soda,Potash , 

2 ,nc, Iron, and Alumina. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

i Late JOHN CLIFF & Co. » 
Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

London: Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hi &.C. 
August 15,1879. 
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GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

'THE WESTMINSTER COLLEGE OF 
J- CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

jutiiN j. LrKlrPUN and SONS, 22, Garrick Street. 
London, W.C. 

PRACTICAL CHEMISTRYTallanual off. 
rr _ By A- Wynter Blyth, M.R.C.S., F.C.S., Public Analyst for 
the County of Devon. Part I.: Analysis of Foods—Sugar, 
Starches ; Flour, Bread ; Milk, Butter, Cheese ; Tea, Coffee, Cocoa; 
Alcoholic Liquids ; Condiments. Part II.: Detection of Poisons 

—Organic and Inorganic. With Tables and Diagrams. Crown 8vo 
cloth, 12s. 6d. ’ 

“ Will be used by every analyst."—Lancet. 
“Stands unrivalled for completeness of information. 

Record. 
”—Sanitary 

London: CHARLES GRIFFIN and CO., Stationers’ Hall Court. 

INSTITUTE OF CHEMISTRY. 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous 01 preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instrudtion. 
Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospectus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination. 
Price, 6s. 6d. 

Wills’ Handbook to Practical Analysis. 2s. The most useful 
little book published. 

Wills’ Handbook of Decimals, the Metric System, and 
Physics. Price is. 

Wills’ Preliminary Exercises. Price is.6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
90 Great Russell Street, London, W.C. 

"pOR SALE, CHEAP. — Several Large, 
nearly New Wrought Iron Rectangular TANKS. Also, Two 

PRESSURE DIGESTERS, 6 feetx4 feet, with Agitator, Bevel 
Wheels, and Driving Pulleys, complete.—Address, E. W., Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 
Newcastle-on-Tyne. 

]_ he President has offered Two Prizes of £50 
a , ?ach„for the two b=st original investigations involving Gas 
Analysis. These Prizes will be open to Associates, and to all persons 
(except b ellows of the Institute) who shall before the 31st December next 
have qualified for the Associateship in all respeCts short of passing the 
prescribed practical examination, and successful competition for these 
prizes will be accepted in lien of such praaical examination.—Further 
information may be obtained on application to the Secretary, Mr. 
C. E. GROVES, Somerset House Terrace, W.C. 

A Young Chemist (married) wishes a situation 
*11 a Chemical Work, abroad preferred. At present employed 

in the Manufacture of Alum. Speaks English, French, and German 
y> anc^ ^as first class references and experience.—Address. 

Chimiste,” Poste Restante, Rouen. 

A ssistant Chemist wanted. Will require 
to assist in the office. State age, experience, and salary 

required.—Apply to The Connah’s Quay Alkali Co. Limited, Flint. 

anted, 12 to 20 Acres of Land, within 
_ 20 miles of London, for Factory of Explosives. Must be 

sufficiently isolated from dwelling-houses, and situated near a river or 
stream, as a plentiful supply of pure water is necessary. Existing 
factory premises or machinery may be utilised.—Address, Z. 26, at 
C. H. May and Co.’s, General Advertising Offices, 78, Gracechurch 
Street, London, E.C. 

FOR SALE. 

A Complete New Set of Apparatus for Blow- 
PTe Analysis, cost in Germany £15 ; price £7 10s.—Apply to 

X.X., Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

PASKS.—For Sale, 5000 Empty Barrels. 
Price 2s. each.—Apply to S. A. Sadler, Middlesbrough. 

TO MANURE MANUFACTURERS. 

LOR SALE.—About 150 tons Monthly of 
Woollen Shoddy; free from grease; containing nitrogen 

equal to from 5 to 10 per cent ammonia.—Apply to David Shaw and 
Co. Clayton near Manchester. 
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TURNMILL STREET 
/OPPOSITE FARRINGDON 8TREET\ 
1 STATION. ) 

MANUFACTURER OF 

CHEMICAL, ASSAY, k BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

O o o 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHCENIX IRON WORKS, VAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 

carbons), &c., &c. 
MANUFACTURED BY 

A.. Xj. Gt- dehub, halle-oh-saalb 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C. 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER.CLOTH. 

(PATENT No. 850, 2ND MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE SANGERHAUSER ACTIEN-MASGHINEN FABRIK AND EISENGIE8SEREI, SANGERHAUSEN, GERMANY. 

All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. REMMERS & CO., GLASGOW. 
B. H. R. and Co^ also continue to manufacture and sell other Filter-presses as hitherto, of various descriptions, and of 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL GO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

Silicates of Soda and Potash in the state 01 
Soluble glass, or in CONCENTRATED SOLUTION ot first 

quality, suited for the manufacture of Soap and otter purposes, 
supplied on best terms by W. GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, W ater Lane, Tower 
Street, E.C., who hold stock ready for delivery. 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge. 

TO PROFESSORS & EXPERIMENTALISTS. 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 
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ORGANIC MATERIA M E D I C A. 
By DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the adtive principles 
of drugs. Special appendix on the microscopic charafters of the 
starches in food and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxter at the Office of the South London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Simpkin 
and Marshall and Messrs. Bailliere, Tindal,and Cox. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connedted with 

Patents, &c.,conducted. 

Prospedtuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street, W. 

LABORATORY, 38, GRACECHURCH ST., LONDON, E.C. 

A. ANTHONY NESBIT, F.C.S., 
WATER ANALYST, 

erforms every description of Water Analyses on moderate terms. 

Properly cleansed bottles for the reception of samples sent to any 
part of the Kingdom. 

CHEMICAL APPARATUS, 
PLAIN AND STOPPERED BOTTLES, 

PURE & COMMERCIAL CHEMICALS, 
TEST SOLUTIONS, 

AND EVERY LABORATORY REQUIREMENT. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MAINGHIESTEIK. 

Illustrated and Priced Catalogues post free. 
N.B.—The Crossley Patent Transmitters are used for communicating 

between M. and Co.'s establishments. Inspedtion and test 
of these remarkable instruments invited. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within5 

LONDON. 
Wholesale and Export Dealers nd Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., * 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d. 
post free. 

MURIATES OF POTASH. 
KAINIT CRUDE GROUND. 
KIESERIT IN BLOCKS AND CALCINED. 
MANURE SALTS CALCINED. 

Offers at Lowest Prices. 

Leopoldshall-Stassfurt, ADOLPH PFLUGMACHER, 
Germany. Agent. 

WILLOUGHBY BROS., Central Foundry, 
’ ’ Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contradt for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom, 

Estimates and Plans furnished on application. 

• a • 

111 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufatfturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfedting 

Powder, Refined Anthracene ,Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Produdts. 

All communications to be addressed to the offices at Middlesbrough. 

DARTON’S GIMEN POCKET DIRECT-VISION 
SPECTROSCOPE IN CASE COMPLETE, 21/-. 

DARTON’S CHEMICAL SPECTROSCOPE in POLISHED 
CASE 63s. 

Retort Stands, Bunsen’s Burners, Gas Furnaces, and Chemica 
Apparatus of all kinds Made and Repaired for the Trade. 

F. DARTON & CO., 
45, ST. JOHN STREET, WEST SMITHFIELD, E.C 

(Established 1834), 

Makers to the Science and Art Department, 
South Kensington. 

THOMAS ADKINS & CO., 
SMETHWICK, 

j3 lie im: 1 tnt a- n .a. jml 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSEIE LD 

EARP & CHASTER, 
RUNCORN, 

MAKERS of 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures, 
andResearch. New List of Varieties of Rocks .New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets, 
Apparatus, and Materials. Also Implements and Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 
London._____ 

ID OYAL POLYTECHNIC. — CURRIED 
-Lv PRAWNS, written by F. C. Burnand, introducing the New 
and Marvellous Illusion METEMPSYCHOSIS, given daily at 4 and 
9, by Mr. George Buckland.—FLASHING SIGNALS and the 
HELIOGRAPH, by Mr. J. L. King.—POPULAR SKETCH 
LECTURES on NATURAL HISTORY, by Rev. J. G. Wood, M.A., 
F.L.S , &c.—THE ZULU WAR, by Mr. W. R. May,—CAVES and 
CREVICES, a Geological Ledture, by Mr. T. C. Hepworth.—THE 
WATCH and its HISTORY, by Mr. A. J. Carter.—STOKES ON 
MEMORY, &c., &c. Admission to the whole is. Open 12 till 5,and 
till 10. 

A dvertisements. 
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IRISH HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducting 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us "to ship largely, regularly, quickly, and at the lowest cost. 

ICsf* FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have ior some time past effected 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SUPPLY..—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contradts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCIEITTIPIC .A.IPZP.^^JLTTTS 
AND 

CHEMICALS. 

NEWTON, KEATES, & CO., 
Sutton Oak Manure Works, 

ST. HELEUS 

LANCASHIRE, 

Agents for Hickley’s Patent Telephones, 
Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage. 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 

L>ATENTS.—Mr. Vaughan, F.C.S., British, 
Foreign, and Colonial PATENT AGENT. Special attention 

given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“ Guide to Inventors ” Free by Post.—Offices, 67, Chancery Lane 
London, W.C. nd 8, Houndgate Darlington. 

Manufacturers of 

PHOSPHATE OF SODA. 
WILLIAM AND WILLIAM T. FIELD, 

Manufacturers of the Celebrated 
STAFFORDSHIRE BLUE BRICKS, specially adapted for 

Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL. 
“We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS 
TIPTON, STAFFORDSHIRE. 

FACTORIES. 
Reddish and Bradfotd, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

MANUFACTURERS OF 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Pure Carbolic Acid, Cryst. at 420 
. ,, do. Hydrate of 

2 C. Discovered 
by C. Lowe 

Medicinal do. e^yst. at 35° C. 
Commercial do.No.1 ,, 35° c. 

1 f do. ? ” 290 c. 
1 9 do. 3 »» 12° c. 
1 > do. 4 liquid at o° c. 

Carbolic Acid Disinfecting Powder. 

Carbolic Acid Glycerine 
Solutions. 

Cresylic Acid. 
Sulpho-Phenic Acid (Cryst.) 
Sulpho-Phenates & Sulpho- 

C resylatesofSoda,Potash, 
2 INC, Iron, and Alumina. 

Benzol (Cryst,). 
Anthracene. 
Naphthaline. 
Picric Acid (Cryst. 

and Paste). 
Aurine (Rosolic Acid, 

Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Bate JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. \ 

I 

OLD QUAY, 

RUNCORN. 

London : Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hil E.C 
August;s2,1879. 
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GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. yd. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

PHYSICAL SOCIETY.-The Reprint of SiT 
A Charles Wheatstone’s SCIENTIFIC PAPERS.—Any 
member who, having paid his subscription for the current year, has 
not yet received his copy, is requested to communicate with the 
Treasurer, Dr. Atkinson, Portesbery Hill, Camberley, Surrey. 

*** The price of this volume to non-members is 15s., and may be 
had through Messrs. Taylor and Francis, Red Lion Court, E.C. 

'T'HE WESTMINSTER COLLEGE OF 
CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous 01 preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instruction. 
Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospectus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination. 
Price, 6s. 6d. 

Wills’Handbook to Practical Analysis. 2s. The most useful 
little book published. 

Wills’ Handbook of Decimals, the Metric System, and 
Physics. Price is. 

Wills’ Preliminary Exercises. Price is. 6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

ANILINE COLOURS. 

A Chemist who has been engaged for the past 
^ six years in the manufacture of aniline dyes is open to a Re¬ 
engagement.—Address, X. Y. Z., Messrs. Townson and Mercer. 80. 
Bishopsgate Street, Within. 

A ssistant required in a high-class Laboratory. 
Must possess a thorough knowledge of chemistry and physics. 

—Particulars to “Theta,” Chemical News Office, Boy Court. 
Ludgate Hill, London, E.C. * ’ 
Wanted, Situation by practical, industrious, 

v ” and steady person as Foreman or Assistant Vitriol Maker 
(brown and rectified), working of Glover and Gay-Lussac towers, 
muriatic acid, salt-cake, soda-ash, &c.; over twenty years’ experience' 
in first-class works ; fair engineer and draughtsman : good references. 
Address, J. G., Chemical News Office, Boy Court, Ludgate Hill 
London, E.C. 1 

PARTNERSHIP. 

\SJanted, a Partner in an established Tar 
Y ’ Distillery and Grease Works. Capital required, £500. One 

with a knowledge of the business preferred.—Apply, Mr. Drury, 
Accountant, Hertford Street, Coventry. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
90 Great Russell Street, London, W.C. 

YK/anted, a regular supply of Anhydrous Sul- 
’ ' phurous Acid in quantities.—Reply by letter to C.D., Chemical 

News Office, Boy Court, Ludgate Hill, London, E.C. 

ATitriol Wanted; regular supply. State strength 
* and price per ton for Brimstone and other Acid, delivered in 

Hull.—Address, V., 53, Coltman Street, Hull. pOR SALE, CHEAP. — Several Larg^ 
nearly New Wrought Iron Rectangular TANKS. Also, Two 

PRESSURE DIGESTERS, 6 feetX4 feet, with Agitator, Bevel 
Wheels, and Driving Pulleys, complete.—Address, E. W., Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

T_T ydrated Peroxide of Iron wanted, in truck 
loads. Send sample and price in London, addressed Ferrum, 

Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 
* Newcastle-on-Tyne. 

OASKS.—For Sale, 5000 Empty Barrels. 
Price 2S. each.—Apply to S. A. Sadler, Middlesbrough. 

TO MANURE MANUFACTURERS. 

T?OR SALE.—About 150 tons Monthly of 
Woollen Shoddy; free from grease; containing nitrogen 

equal to from 5 to 10 per cent ammonia,—Apply to David Shaw and 
Co. Clayton near Manchester. 
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L. OERTL1NG, 
TURNMILL STREET 

OPPOSITE FARRINGDON ST 
STATION. 

REET) 

MANUFACTURER OF 

CHEMICAL, ASSAY; A BULLION BALANCES, 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHffiNIX IRON WORKS, YAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro- 

carbons), &c., &c. 
manufactured by 

.A.. X. • Gf. TEHUE, HALLE-OU-S A A LEI 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C. 

IDE?,. EDE?,El'VE]E?,JVL^ETJSr’3 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2nd MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE SANGERHAUSER ACTIEN-MASCrilNEN FABRIK AND EISENGIESSEREI, 8ANGERHAUSEN, GERMANY. 
All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. KEMMERS & CO., GLASGOW. 
B. H. R. and Co^ also continue to manufacture and sell other Filter-presses as hitherto, of various descriptions, and of 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcenix Chemical Works Ironbridge. 

Oilicates of Soda and Potash in the state 01 
O Soluble glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the manufadture of Soap and otter purposes, 
supplied on best terms by W. GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, W ftter Lane, Tower 
Street, E.C., who hold stock ready for delivery. 

TO PROFESSORS & EXPERIMENTALISTS. 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 
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CT. MARY’S HOSPITAL Medical School, 
O Paddington, W.— OPEN SCHOLARSHIPS and EXHIBI¬ 
TIONS IN NATURAL SCIENCE. The Examination for 1879 
will be held on Thursday, Odtober 2nd, and following days. Candi¬ 
dates are requested to call upon the Dean at 17, Great Cumberland 
Place, Hyde Park, on the morning of Wednesday, Odtober 1st, 
between the hours of 11 and x,and to bring with them the necessary 
certificates. For further particulars apply to the Registrar, at the 
Hospital, or to 

A. B. SHEPHERD, M.D., Dean of the School. 

THE CHEMICAL NEWS 
AND 

JOURNAL OF PHYSICAL SCIENCE. 

Edited by WILLIAM CROOKES, F.R.S. 

Published every Friday. Price 4d. Annual Subscription,post free, 
including Indices, £1 

nWENS COLLEGE, MANCHESTER. 
V_y The next Session vrill commence in the Department of Arts, 
Science, and Law on the 7th Odtober; in the Medical Department, 
on the 1st Odtober; and in the Evening Classes, on the 13th Odtober. 
Candidates for admission must not be under 14 years of age ; and in 
the Arts and Science Department those under 16 will be required to 
pass a preliminary examination in English, Arithmetic, and 
Elementary Latin. 

Prospedtuses of the several Departments may be obtained from 
Mr. Cornish, Piccadilly, and other Booksellers in Manchester, and at 
the College. 

J. HOLME NICHOLSON, Registrar. 

\/\7TLLOUGHBY BROS., Central Foundry, 
V V Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contradt for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom, 

Estimates and Plans furnished on application. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m.and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connedted with 

Patents, &c., condudted. 

Prospedtuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street, W. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufadt ures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. _ New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sedtions 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets 
Apparatus, and Materials. Also Implements and Appliances for 
pradtical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square 
London. 
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and Marvellous Illusion METEMPSYCHOSIS, given daily at 4 and 
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HELIOGRAPH, by Mr. J. L. King.—POPULAR SKETCH 
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F.L.S , &C.-THE ZULU WAR, by Mr. W. R. May.—CAVES and 
CREVICES, a Geological Ledture, by Mr. T. C. Hepworth.—THE 
WATCH and its HISTORY, by Mr. A. J. Carter.—STOKES ON 
MEMORY, &c., &c. Admission to the whole is. Open 12 till 5,and 
7 till 10. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 

ORGANIC materia medic a. 
W By DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the adtive principles 
of drugs. Special appendix on the microscopic characters of the 
starches in food and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxter at the Office of the South London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Simpkin 
and Marshall and Messrs. Baillidre, Tindal,and Cox. 

CHARGES FOR ADVERTISEMENTS. 
£ s. a. 

Five lines in column (about 10 words to line) 036 
Each additional line.0 o 6 
Whole column .. ... .. 1 15 o 
Whole page.3 o o 

A reduction made for a series of insertions. 

Cheques and Post-Office Orders, crossed “London and County 
Bank,”payable to the orderof William Crookes. 

BOY COURT, LUDGATE HILL LONDON, E.C. 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCIENTIFIC -A.ZPZP^Tr&JLTTTS 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

CHEMICAL APPARATUS, 
PLAIN AND STOPPERED BOTTLES, 

PURE & COMMERCIAL CHEMICALS, 
TEST SOLUTIONS, 

AND EVERY LABORATORY REQUIREMENT. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

IIANCIIES TEE. 

Illustrated and Priced Catalogues post free. 
N.B.—The Crossley Patent Transmitters are used for communicating 

between M. and Co.'s establishments. Inspedtion and test 
of these remarkable instruments invited. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

Manufacturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfedting 

Powder, Refined Anthracene .Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Produdts. 

A U communications to be addressed to the offices at Middlesbrough. 

LABORATORY, 38, GRACECHURCH ST., LONDON, E.C. 

A. ANTHONY NESBIT, F.C.S., 
WATER ANALYST, 

Performs every description of Water Analyses on moderate terms. 

Properly cleansed bottles for the reception of samples sent to any 
part of the Kingdom. 
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CALVERT’S CARBOLIC ACID 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION, 1867. 

GOLD AND SILVER MEDALS, HAVRE, 1868. DIPLOME D’EXCELLENCE, AMSTERDAM. 

SILVER MEDAL, FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

FC. CALVERT & CO., of Bradford, Manchester (original and only Manufacturers of 
•pure Medical Carblic Acid), beg to inform the Trade and large Consumers that their pure Medical Carbolic as well as cheaper 

qualities for Commercial, Veterinary, and Disinfecting Purposes, also Carbolic Acid Soaps for Medical, Toilet, and General Use, Soft Soap 
for Dogs, and Carbolic Acid Disinfedting Powder, may be had from any of the below-named Wholesale Agents — 

Apothecaries’ Soc., Lond’n 
Apothecaries’ Co.,Glasg’w 
Apothecaries’Hall, Dublin 
Allen & Hanburys 
J. Bell & Co. 
Barron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & C®. 
Baiss Brothers & Co. 
Barron, Squire, & Co. 
Battley & Watts 
Bewley & Draper 
H. B. Brady 
Bainbridge & P ound 
Boileau & Boyd 
Curling & Co. 
Corbyn & Co. 

Clarke, Bleasdale, & Co. 
Clay, Dod, & Case 
Dakin Brothers 
Davy, Yates, & Co. 
Duncan, Flockhart, & Co. 
W. Edwards & Son 
Evans, Lescher, & Evans 
Evans, Sons, & Co. 
Evans, Gadd, & Co. 
Ferris & Co. 
Glasgow New Apoth. Co. 
General Apothecaries’ Co. 
W. & H. M. Goulding 
Goodall, Backhouse, & Co. 
Grimwade, Ridley, & Co. 
Hodgkinsons, Stead, & Co. 
Herrings & Co. 

Hodgkinsons, Preston, & 
King 

Hearon, Squire, & Francis 
Hopkin & Williams 
Howards & Sons 
Hirst, Brooke, & Co. 
W. R. Hatrick & Co. 
P. Harris & Co 
Hunt & Co. 
J. Ismay 
Johnson & Sons 
Langtons, Edden,& Hicks 
Lynch & Co. 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, & Thompson 
H. C. Mason 

ivi c ivjl ; 
T.F.: 
J. Ms 
R. H. 

W. Mather 
McMaster, Hodgson, &Co. 

Macfarlan & Co. 
ackay 

H. Millard & Son 
Mackey, Sellers, & Co. 
Mottershead & Co. 
Newbery & Sons 
Paterson & Son 
Raimes & Co. 
J. Richardson & Co. 
Raimes,Blanshards,& Co. 
J, Reddish & Co 
Sanger & Sons 
Savory & Moore. 
W. Sutton & Co. 
R. Sumner & Co. 

| James Sim & Co 
Sang & Barker 
Southall, Bros., & Co. 
W. Smeeton 
Slinger & Barnett 
P. Sandeman & Co. 
Tidman & Son 
Taylor, Gibson,& Co. 
Thacker & Hoffe 
Jas. Taylor 
J. Woolley, Sons, & Co. 
Wyleys & Co. 
Wilson & Kitchen 
C. H. Warner & Co. 
A. & J. Warren 
Walkingtcn & Son 
Wright,Layman,& Umney 

FLETCHER’S NEW FURNACE. 
A PERFECT FURNACE FOR ALL PURPOSES. 

Can be used anywhere, with or without gas. Simple, Cheap, not 
liable to damage; always ready for instant use. Will fuse 6 lbs. 
Metallic Nickel to pour clean. The power is under the most delicate 
control, and delicate enamels can be fused in the open flame without 
protection. It is perfectly adapted for the most precise chemical ope¬ 
rations, small forgings, steel and iron castings, Ctc., and has been 
carried about fields for heating rivets for fencing. 

Illustrated List on application. 

THOS. FLETCHER, 
MUSEUM S T R E ET, WARRINGTON 

TOWN SON & MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS, 
PURE CHEMICALS, &c.. 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d. 
post free. 

THOMAS ADKINS & CO., 
SMETHWICK, 

UEAR BIT?/ HVL I TsT G- H .A. IDA 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

EARP & CHASTER, 
RUNCORN, 

MAKERS of 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

DARTON’S GIMEN POCKET DIRECT-VISION 
SPECTROSCOPE IN CASE COMPLETE, 21/-. 

DARTON’S CHEMICAL SPECTROSCOPE in POLISHED 
CASE 63s. 

Retort Stands, Bunsen’s Burners, Gas Furnaces, and Chemical 
Apparatus of all kinds Made and Repaired for the Trade. 

F. DARTON & CO., 
45, ST. JOHN STREET, WEST SMITHFIELD, E.C. 

(Established 1834), 

Makers to the Science and Art Department, 
South Kensington. 

WILLIAM AND WILLIAM T. FIELD^ 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Aiso all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL. 
“ We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
duringwhich time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 
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IRISH HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MIXERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducting 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effected 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, sliding front, counterpoised, to carry 30grammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.. .. ..£313 

Sole Agents for England, Ireland, and Wales:— 
TOWNSON « MERCER. 

Becker’s Complete Lists forwarded by post on receipt of id. stamp, 
or free on application. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS 
CHEMICAL REAGENTS, &c., 

FOR THE USE OF 

Analysts, Science Teachers, and Manufacturers. 

Price Lists on application. 

"PATENTS.—Mr. Vaughan, F.C.S., British, 
* Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane, 
London, W.C. and 8, Houndgate Darlington. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE, 
RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysuiphuret of Antimony, Glacial AceticAcid, 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

|Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers , 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations. 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. ZEE HE Ij HU HXT S 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STONEWARE ACID PUMPS AND COCKS, 

✓ 

STILLS, RETORTS, CONDENSING WORMS, 

WOLFF’S BOTTLES, 

PERCOLATORS, AIR-TIGHT JARS, 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 

CHEMISTS’ & DRUGGISTS’ GLASS. PORCELAIN TAPS 

Price Lists of any of the above, and of every description of 

Stoneware, may be had on application. 

Messrs. D. and W. were awarded a MEDAL for ACID PUMPS, and also one for 
PLUMBAGO CRUCIBLES, at the Vienna Exhibition, 1873. 

Head Offices and Show Rooms, HIGH STREET, LAMBETH, S.E. 
Depots Granville Wharf, Wood Street, Birmingham; 100, Soho Street, Liverpool ; Hope Street, Salford, 

Manchester ; and 6, Rue de Paradis Poissoniere, Paris._ 

— — - M Q z E | N ? 

A NEW CHEMICAL ROUND GAME. 

By T. H. DAVIS, F.C.S., Ipswich. 

“ The Game carries with it a considerable amount of excitement, and the players become quickly and 
easily masters of Chemical formulae, which, when taught in the ordinary manner, are a dread to the young student. 

Packed in box, with instructions, price 3s. 6d. 

JAMES WOOLLEY, SONS, & 
69, MARKET STREET. MANCHESTER. 

CO. 

JZZZ'X*'. CHARLES LOWE & CO., 
MANCHESTER. (Established i860.) 

BRONZE MEDAL, PARIS, 1867. 

Pure Carbolic Acid, Cryst.at 420,2 C. 1 Discovered 
, „ do. Hydrate of I by C. Lowe 

Medicinal do. Cryst, at 35° C. 
Commercial do.No.1 ,, 35° c. 

1 I do. 2 i) 290 c. 
I* do. 3 i) 12° c. 
> » do. 4 liquid at o° c. 

TOWN OFFICES : 

6j, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 
MANUFACTURERS OF 

Carbolic Acid Glycerine 

Solutions. 

C*~sylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Suupho-Phenates & Sulpho* 

C sesylatesofSoda,Potash, 

2 ;nc, Iron, and Alumina. 

Carbolic Acid Disinfecting Powder. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

L,ate JOHN CLIFF & Co. 
Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

London : Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill E.C 
August 29,1879. 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

THE WESTMINSTER COLLEGE 
CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

OF 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous ot preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instrudtion. 
Fees—Major, Minor,and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospedtus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination. 
Price, 6s. 6d. 

Wills’Handbook to Pratftical Analysis. 2s. The most useful 
little book published. 

Wills’ Handbook of Decimals, the Metric System, and 
Physics. Price is. 

Wills’ Preliminary Exercises. Price is. 6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITYand VALUE 

BRYCE WRIGHT, 
90 Great Russell Street, London, W.C. 

pOR SALE, CHEAP. — Several Large, 
nearly New Wrought Iron Redtangular TANKS. Also, Two 

PRESSURE DIGESTERS, 6 feetx4 feet, with Agitator, Bevel 
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THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 
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BRADY & MARTIN, 
Nbwgastle-on-Tyns, 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 
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A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

PRACTICAL CHEMISTRY (a Manual of). 
7" _ By A. Wynter Blyth, M.R.C.S., F.C.S., Public Analyst for 
the County of Devon. Part I.: Analysis or Foods—Sugar 
Starches ; Flour, Bread ; Milk, Butter, Cheese; Tea, Coffee, Cocoa; 
Alcoholic Liquids ; Condiments. Part II.: Detection of Poisons 
—Organic and Inorganic. With Tables and Diagrams. Crown 8vo , 
cloth, 12s. 6d. 

“ Will be used by every analyst.”—LancU. 
“ Stands unrivalled for completeness of informationSanitary 

Record. 

London: CHARLES GRIFFIN and CO., Stationers’ Hall Court. 

Just published (London : J. and A. CHURCHILL), price 16s. 

A HANDBOOK OF MODERN CHEMIS- 
■f*- TRY. By Charles Meymott Tidy, M.B., F.C.S , Professor 
of Chemistry and of Forensic Medicine at the London Hospital. 

ANILINE COLOURS. 

A Chemist who has been engaged for the past 
six years in the manufacture of aniline dyes is open to a Re¬ 

engagement.—Address, X. Y. Z., Messrs. Townson and Mercer, 8r, 
Bishopsgate Street, Within. 

An Analytical Chemist desires a Partnership 
in an Established Analytical Business or in Chemical Works 

where he can take an adtive part.—Propositions to be addressed in the 
first instance to F. C. S., Chemical News Office, Boy Court. Lu leate 
Hill, London, E.C. 

A niline Colour Maker wanted to go abroad. 
One who understands making all colours, eredting the necessa: y 

plant, &c.—Address, with full particulars and wages expedted, P., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

A German Chemist, who completed a four 
years’ study at the Universities in Berlin and Heidelberg, and 

who speaks English well, wishes for a situation in a work or an 
analytical laboratoryfor December next.—Address, Richard Schoeller, 
Ad Otto Schoeller, Diiren, near Cologne, Germany. 

AA/'anted, Situation by practical, industrious, 
* ' and steady person as Foreman or Assistant Vitriol Maker 

(brown and redtified), working of Glover and Gay-Lussac towers, 
muriatic acid, salt-cake, soda-ash, &c.; over twenty years’ experience 
in first-class works ; fair engineer and draughtsman : good references. 
Address, J. G., Chemical News Office, Boy Court, Ludgate Hill, 
London, E.C. 
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L. OERTLING, 
TURNMILL STREET 

OPPOSITE FARRINGDON 
STATION. 

STREET) 

MANUFACTURER OF 

CHEMICAL; ASSAY; A BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 
By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHOENIX IRON WORKS, YAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PR ESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

A_. Xj- GK DEHFE, HALLE-OET-S A ALE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C. 

TOIR,. TDXiETTJEE-nVCJAXTXT’S 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2ND MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE SAN6ERHAUSER ACTIEN-MASCHINEN FABRIK AND EISENGIESSEREI, 8ANGERHAU8EN, GERMANY. 
All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. REMMERS & CO., GLASGOW. 
B. H. R. and Co^ also continue to manufacture and sell other Filter-presses as hitherto, of various descriptions, and of 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.Q. 

Qilicates”of Soda and Potash in the state 01 
'J Soluble glass, or in CONCENTRATED SOLUTION of first 
quality, suited fop the manufacture of Soap and other purposes, 
supplied on beat terms by W. GOSSAGE and Sons, Soap 
Worlf»,'Widoe», Lancashire. 

London Agents,COSTE and Co., 19 and 20, Water Lane, Tower 
Streetrl.C,, who hold atockready for delivery. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcemx Chemical Works Ironbridge. 

TO 

W 
PROFESSORS & EXPERIMENTALISTS. 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kihds of difficult exp'eHmental and 
acientifie work. - . r ■ 
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IN THE CHANCERY OF THE COUNTY PALATINE 

OF LANCASTER, MANCHESTER DISTRICT. 

In the matter of the Companies Aits 1862,1867, 1877, 
and 

In the matter of the Court of Chancery of Lancaster Adts 1850 and 
1854, and 

In the matter of BOUCK and CO., Limited, 

npo BE SOLD BY TENDER, in One Lot, 
the Lands, Works, Plant, and Stocks of BOUCK and COM¬ 

PANY, Limited, at Newton Heath, near Manchester, and at Black¬ 
burn, both in the County of Lancaster, and the benefit of liabili'y to 
the current contradts. The following are the particulars ;— 

PARTICULARS. 
FIRST—AS TO THE NEWTON HEATH WORKS. 

(1.) A plot of land fronting the Rochdale Canal and Varley Street, 
containing 5191 square yards or thereabouts, and held for the residue 
of a term of 99 years from the 18th April, 1853, subjedt to two yearly 
chief rents of £62 and £14 os. 8d., and to the covenants, conditions, 
and agreements affedting the same. 

(2.) A plot of land fronting the Rochdale Canal and Vickers Street, 
containing 1096 square yards or thereabouts, and held for the residue 
of a term of g9 years from the 30th December, 1850, subjedt to two 
yearly chief rents of £6 17s. od. and £29 13s. 8d., and to the covenants, 
conditions, and agreements affedting the same. 

(3 ) A plot of land fronting Vickers Street, Varley Street, and the 
Rochdale Canal, containing 3560 square yards or thereabouts, and 
held for the residue of a term of 999 years from the 18th July, 1862, 
subjedt to two yearly rents of £59 6s. 8d. and £59 6s. 8d., and to the 
covenants, conditions, and agresments affedting the same. 

(4.) A plot of land fronting James Street and Vicker3 Street, con¬ 
taining 2096 square yards or thereabouts, and held for the residue of a 
term of 99 years from the 8th June, 1857 (except the last ten days 
thereof), subjedt to a yearly chief rent of £52 8s. 4d., and to the 
covenants, conditions, and agreements affedting the same. 

The Buildings, Boilers, Plant, and Stock at these works consist of 
the following, namely:— 

TAR DEPARTMENT. 

Two britk covered wells capable of holding respedtively 3500 tons 
and 100 tons of tar or thereabouts, with 3 ram pumps, sudtion and 
delivery pipes from the wells to the stills, 18 wrought-iron tar stills 
capable of distilling 400 tons of tar or thereabouts per week, 6 wrought- 
iron 8-tons anthracene stills with Cameron pump for removing pro¬ 
ducts attached (which stills respedtively have condensers, receivers, 
and connedtion pipes to the wells), 10 elevated wrought-iron storage 
tanks capable of holding 80 to 90,000 gallons of crude produdts or 
thereabouts, with taps and delivery pipes. A large iron pitch shed 
with corrugated iron roof, and a brick built pitch house capable of 
cooling 300 tons of pitch or thereabouts per week. One brick built 
anthracene shed containing cooling and storage tanks ; 4 filter- 
presses; 2 hydraulic presses, with pumps and fittings, together with 
4-inch Cameron pump for pumping anthracene oils, with piping and 
fittings attached; 2 brick creosote wells capable of holding respec¬ 
tively. 170,000, gallons and 1000 gallons or thereabouts, with ram 
pump, sudtion and delivery pipes; 9 naphtha redtifying stills, total 
capacity of 10,200 gallons or thereabouts, with small vertical engine; 
4 ram pumps for charging these stills, together with condensers, 
receivers, and fittings ; 2 wrought-iron horizontal reception agitators, 
total capacity 3000 gallons or thereabouts, with small vertical engine 
and driving gear attached; 3 wrought-iron storage tanks capable of 
holding 4000 gallons of redtified naphthas or thereabouts; Carbolic 
Acid Plant, comprisingtwu cisterns for agitation (capacity 1000gallons 
each or thereabouts), with neutralising tank; 2 Cameron ram pumps 
with sudtion and delivery pipes and fittings; 4 ram pumps, and a 
vertical engine with pumps attached for lifting water for condensing 
purposes, with sudtion and delivery pipes, taps, and fittings; one 
12-inch Cameron pump for discharging tar and liquor from the canal 
boats. wi;h pipes, taps, and fittings. 

SULPHURIC ACID DEPARTMENT. 

One sulphuric acid chamber, with brimstone furnaces and coke 
towers, capable of producing 8 tons of acid or thereabouts per day, 
with one boiling-down pan. Sulphate of ammonia plant, with hori¬ 
zontal boiler and tower, capable of working 120 tons of liquor or 
thereabouts per week; two wrought-iron liquor ammonia stills, total 
capacity 8 tons or thereabouts, with ram pump, purifiers, condensers, 
and receivers. 

SULPHATE OF ZINC DEPARTMENT. 

A number of lead-lined neutralising tanks with cooling tanks, 
capable of producing 5 tons or thereabouts per week. 

FLOUR SULPHUR DEPARTMENT. 

4 cast-iron pots with brick chambers and connedtions, capable of 
producing 2 tons of flour of sulphur or thereabouts per week, 

NITRIC ACID DEPARTMENT. 

6 cast-iron nitric acid cylinders, 72 jars and connections. 

NITRATE OF LEAD DEPARTMENT. 

2 stone mixers, 32 crystallising stones, 16 earthenware evaporating 
nugs complete. 

BOILERS, &c* 

3 horizontal 2-flued Galloway tube steam boilers of the following 
dimensions, viz.:—One of 7 feet diameter by 26 feet length, one of 
7 feet diameter by 28 feet length, and the remaining one 7 feet diameter 

111 

by 24 feet length ; one small horizontal 2-fluid steam-boiler, diameter 
7 feet by 14 feet length (all which boilers have 4, 5, and 6 cast-iron 
flange pipe connections running through the works); 7 canal boats ; 
2 cart-horses and gearing; 3 bon carts ; 3 lurries, boilers, bogie, and 
float; 36 tar barrels ; wheelwright and joiner’s shop ; smithy, with 
anvil and blacksmith’s tools ; one laboratory ; two offices, and small 
office and store-room in pitch yard ; watchman’s house; one cart- 
weighing machine, with fittings and lodge; 6 platform weighing 
machines ; one round brick chimney 65 yards high, 80 feet feathered. 

STOCKS AT THESE WORKS. 

(Raw Materials and Products 

Nitre Cake 
Carbolic Acid 
Litharge 
Nitrate Lead 
Flour Sulphur 
Sulphate Copper 
Sulphate Ammonia 
Sundry Drysalteries 
Brown Vitriol 
Anthracene 
Anthracene Oils 
Caustic Soda 
Copper Precipitate 
Redtified Benzole 
Naphthas 
Packages 
Pitch 
Nitrate Soda 
Tar 
Ammonia Water 
Crude Naphtha 

SECOND.—AS TO THE BLACKBURN WORKS. 

A plot of land at Further Gate, in Blackburn, fronting Forrest Street 
and adjoining the Leeds and Liverpool Canal, containing 4070 super¬ 
ficial square yards or thereabouts, and held for the residue of a term 
of 21 years from the 1st of Odtober, 1869, subjedt to a yearly rent of 
£42 7s. nd., and to the covenants, conditions, and agreements affedting 
the same. 

The buildings and plant at these works consist of the following:— 
A range of brick built sheds, including office, store :00m, naphtha 

redtifying house, and a range of brick built sheds covering sulphate of 
ammonia plant and anthracene filtering room. 

One square brick chimney about 30 yards high. 
One brick built Anthracene oil well capable of holding 200 tons or 

thereabouts, with sudtion and delivery pipes attached. 
Three brick built anthracene oil wells, two uncovered and one 

covered, total capacity 10,000 gallons or thereabouts, with sudtion and 
delivery pipes attached to each. 

One brick built creosote well (covered) capable of holding 76,000 
gallons or thereabouts, with delivery and sudtion pipes. 

Two wrought iron tar stills capable of working tons of tar or 
thereabouts per week, with wrought iron condenser, tanks, worms 
and receivers to each, together with connedting pipes to well. 

One damaged cast-iron still capable of holding 18 tons or thereabouts 
with worm condenser, tank, and connedtions. 

Two wrought-iron ammonia stills, total capacity 20 tons or there¬ 
abouts, with nozzles, agitators, delivery and discharging pipes to¬ 
gether with lead-lined fishing-box, drainer, and 2 lead-lined sulphuric 
acid tanks. 

One naphtha redtifying still, capable of working 1200 gallons or 
thereabouts, with lead worm condenser. 

Four wrought-iron storage tanks, total capacity 9500 gallons or 
thereabouts, with delivery and discharge pipes. 

Anthracene plant, with hydraulic press, range of filter bags and 
wooden troughs, together with delivery pipe connedtions. 

Platform weighing machine. 
One two-flued steam boiler, of about 20 nominal horse-power with 

mountings, and steam connedtions through yard. 
One vertical engine, working by shaft and eccentrics, 2 small water 

rams, and 3 ram pumps for tar and liquor, with taps, pipes, and con¬ 
nedtions to stills and store tanks. 

One 4-inch Cameron pump for water, with fittings. 
Two wrought-iron pitch coolers, one 33 feet long x 5 feet wide x 

3 feet 6 inches deep, and one 57 feet long x 5 feet wide x 3 feet 
6 inches deep. 

Pitch bay lined with flags, capable of holding 30 tons of pitch or 
thereabouts, 7 tar barrels, 1 lurry, 2 carts, 2 railway waggons. 

STORES AT THESE WORKS. 

(Raw Materials and Products.) 

Tar, anthracene oil, pitch, ammonia water, sulphate of ammonia 
anthracene, crude naphtha, and light oil. ’ 

The purchaser will be required to take all such quantities of the 
stocks and stores, both at the Newton Heath and Blackburn Works 
as may be ascertained, to be on the Company’s works respedtively on' 
the date fixed for the completion of the purchase at certain prices of 
which a schedule can be seen at the offices of the Official Liquidator 
on any day prior to the 19th of September, 1879 

The purchaser will also be required to take over and complete the 
various buying and selling contradts respedtively which have been 
entered into by or on behalf of or with the Company, and which are 
still partially unperformed. 

Copies of these contradts, together with an estimate of the extent to 
which they have been S?Y?r^>y performed, may b? Rt 
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of the Official Liquidator on any day prior to the said igth of 
September, 1879. 

Sealed tenders endorsed “ Tender for Bouck and Company’s Pro¬ 
perty (Limited),” and addressed to Mr. Ebenezer Adamson, 25, Booth 
Street, Manchester, will be received at his office up to 12 at noon, on 
Friday, the 19th day of September, 1879. The Vendor does not bind 
himself to accept the highest or any tender. 

Cards to view, copies of the contracts, and a print of the particulars, 
conditions of sale, and form of tender, with any other information can 
be obtained at the offices of the District Registrar, Cross Street 
Chambers, 78, Cross Street, Manchester; of the Official Liquidator, 
Mr. Ebenezer Adamson, 25, Booth Street, Manchester; or, 

Messrs. BRETT and CRAVEN, 
Solicitors, 3, Kennedy Street, 

Manchester. 

THOMAS ADKINS & CO., 
SMETHWICK, 

ZLnT eae biemiugham 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

BISULPHITE OF LIME. 
BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA- 

TO ANALYTICAL CHEMISTS. Required, for a period of two months, a 
Gentleman with advanced knowledge of Organic Analysis, 

Microscopical and Polariscopical Work, to take charge of a small 
laboratory where four pupils are taken for instruction in a special 
branch of applied chemistry.—Address, A. B., care of Mr. F. Hodgson, 
Bookseller, St. Helens, Lancashire._ 

TO CHEMICAL MANURE MANUFACTURERS & OTHERS. 

To be Sold, by Private Treaty, a very compadt 
Chemical Manure Works situate in North Staffordshire, com¬ 

prising 4 bone-boilers, bone and bone-meal mills, mixing apparatus, 
excellent warehouses and sheds, stabling, and offices, and good yard, 
and ample supply of water. The above forms an excellent opportunity 
for acquiring good premises at a low figure.—Apply to Mr. W. H. 
Bishop, Solicitor, Hanley, Staffordshire. 

T T yd rated Peroxide of iron wanted, in truck 
XT loads. Send sample and price in London, addressed Ferrum, 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

("'ASKS.—For Sale, 5000 Empty Barrels. 
V-' Price 2s. each.—Apply to S. A. Sadler, Middlesbrough. 

TO MANURE MANUFACTURERS. 

p'OR SALE.—About 150 tons Monthly of 
X Woollen Shoddy; free from grease; containing nitrogen 
equal to from 5 to 10 per cent ammonia.—Apply to David Shaw and 
Co. Clayton near Manchester. _ 

CT. MARY’S HOSPITAL Medical School, 
O Paddington, W.—OPEN SCHOLARSHIPS and EXHIBI¬ 
TIONS IN NATURAL SCIENCE. The Examination for 1879 
will be held on Thursday, October 2nd, and following days. Candi¬ 
dates are requested to call upon the Dean at 17, Great Cumberland 
Place, Hyde Park, on the morning of Wednesday, Odtober 1st, 
between the hours of 11 and i,and to bring with them the necessary 
certificates. For further particulars apply to the Registrar, at the 
Hospital, or to 

A. B. SHEPHERD, M.D., Dean of the School. 

WENS COLLEGE, MANCHESTER. 
The next Session will commence in the Department of Arts, 

Science, and Law on the 7th Otober; in the Medical Department, 
on the 1st Odtober ; and in the Evening Classes, on the 13th Odtober. 
Candidates for admission must not be under 14 years of age; and in 
the Arts and Science Department those under 16 will be required to 
pass a preliminary examination in English, Arithmetic, and 
Elementary Latin. 

Prospedtuses of the several Departments may be obtained from 
Mr. Cornish, Piccadilly, and other Booksellers in Manchester, and at 
the College. 

J. HOLME NICHOLSON, Registrar. 

\ K/ILLOUGHBY BROS.,Central Foundry, 
V V Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contradt for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom, 

Estimates and Plans furnished on application. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connefted with 

Parents, &c.,conduaed. 

frospedtuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street, W. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

_LIQUOR AMMONIA, &c. 

CHEMICAL APPARATUS, “' 
PLAIN AND STOPPERED BOTTLES, 

PURE & COMMERCIAL CHEMICALS, 
TEST SOLUTIONS, 

AND EVERY LABORATORY REQUIREMENT. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

ZMZ^LZLnTCIHIIES TEE. 

Illustrated and Priced Catalogues post free. 
N.B.—The Crossley Patent Transmitters are used for communicating 

between M. and Co.’s establishments. Inspedtion and test 
of these remarkable instruments invited. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d. 
post free. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets 
Apparatus, and Materials. Also Implements and Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square 
London. 

LABORATORY, 38, GRACECHURCH ST., LONDON, E.C. 

A. ANTHONY NESBIT, F.C.S., 
WATER ANALYST, 

Performs every description of Water Analyses on moderate terms. 

Properly cleansed bottles for the reception of samples sent to any 
part of the Kingdom. 
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IRISH HILL BAUXITE (Alum Clay) ~~ 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducing 
this trade thoroughly. s 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

•ar- FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for" some time past effected 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, slidingfront,counterpoised, to carry 30grammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto, in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales 

TOWNSON * MERCER. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE, 
RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonite, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers, 

Bromides, 

Iodides, 

Scale and Granular Pre¬ 

parations. 

also, 

Pure Photographic Chemicals of every kind. 

Becker’s Complete Lists forwarded by post on receipt of id. stamp, 
or free on application. 

WILLIAM AND WILLIAM T. FIELdT 
MANUFACTURERS of the Celebrated 
1V1 STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, Acid Towers, &c. Aiso all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL. 
" We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market."—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
_ TIPTON, STAFFORDSHIRE. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

ar in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Work. Manchester. • 

* _;Til-vi **• 

MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. H ELEUS 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STONEWARE ACID PUMPS AND COCKS, 

STILLS, RETORTS, CONDENSING WORMS, 

WOLFF’S BOTTLES, 

PERCOLATORS, AIR-TIGHT JARS, 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 

CHEMISTS’ & DRUGGISTS’ GLASS. PORCELAIN TAPS 

Price Lists of any of the above, and of every description of 

Stoneware, may be had on application. 

for Messrs. D. and W. were awarded a MEDAL for ACID PUMPS, and also one 
PLUMBAGO CRUCIBLES, at the Vienna Exhibition, 1873. 

Head Offices and Show Rooms, HIGH STREET, LAMBETH, S.E. 
Depots:—Granville Wharf, Wood Street, Birmingham; 100, Soho Street, Liverpool ; Hope Street, Salford, 

Manchester ; and 6, Rue de Paradis Poissoniere, Paris. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

Manufacturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfecting 

Powder, Refined Anthracene Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 

All communications to be addressed, to the offices at Middlesbrough. 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCIEUTIFIO 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent oti receipt of Three Stamps for Postage. 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C 

FACTORIES. 

Reddish and Bradfotd, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

9 It do. Hydrate of 
C. Medicinal do. Cryst. at 35° 

Commercial do.No.i ,, 35° c. 
• 9 do. 2 ,, 290 c. 
99 do. 3" ,, 12° c. 
9 9 

do. 4 liquid at 0° c. 

TOWN OFFICES : 

6x, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 
MANUFACTURERS OF 

Carbolic Acid Glycerins 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho* 

C *esylatesofSoda,Potash, 

2 ,nc, Iron, and Alumina. 

Carbolic Acid Disinfecting Powder. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Date JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

'jtfrfvRi rrinffll fiB0 tor ths Pr°pn»tw Tyc e»wih John dayby, ftt th; B°y "99wrt, Ludgtti Jiili, fi.c. 
5i W9% 
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STUDENTS’ NUMBER. CHARLES GRIFFIN & CO.’S LIST. 

CONTENTS. 
Address to Students .   hi 
Schools of Chemistry . 112 
On Two New Elements in Erbia, by P. T. ClCve. 125 
Notes on the Alkaloids. A New Test for Papaverine, by J. Tat- 

tersall . 126 
On Radiant Matter, by William Crookes, F.R.S. 127 
New Process for the Rapid Estimation of Pure Sugar in Raw and 

Refined Commercial Sugars, by P. Casamajor. 130 
Notices of Books. 131 
Correspondence.—New Elements!. 132 

SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METjLL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

T HE WESTMINSTER COLLEGE OF 
CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous ot preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instruction. 
Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospectus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination. 
Price, 6s. 6d. 

Wills’ Handbook to Practical Analysis. 2s. The most useful 
little book published. 

Wills’ Handbook of Decim'als, the Metric System, and 
Physics. Price is. 

Wills’ Preliminary Exercises. Price is. 6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
90 Great Russell Street, London, W.C. 

T70R SALE, CHEAP. — Several Large, 
nearly New Wrought Iron Rectangular TANKS. Also, Two 

PRESSURE DIGESTERS, 6 feetX4 feet, with Agitator, Bevel 
Wheels, and Driving Pulleys, complete,—Address, E. W., Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

THE NTTRO MET¥r7 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 
to— 

BRADY & MARTIN, 
Newcastle-on-Tyne. 

.. w i w x an a L/ dl/i in, ivj r.vj.S., 

Public Analyst for the County of Devon. 

Crown 8vo., cloth, 12s 6d., 

PRACTICAL CHEMISTRY (A Manual of). 
rT... £art x*» Analysis of Foods—Sugar, Starches ; Flour, Bread ; 
Milk, Butter, Cheese; Tea, Coffee, Cocoa; Alcoholic Liquids: Con¬ 
diments. 

Part If., Detection of Poisons—Organic and Inorganic. 
With numerous Tables and Diagrams. 

“ Will be used by every Analyst.”—Lancet. 
“ A work full of great interest . . , the method of treatment 

excellent. —Westminster Review. 
“ Stands unrivalled for completeness of information ... A 

really ‘ praftical ’ handbook.”—Sanitary Record. 

Royal 8vo., cloth, 28s. 

T-TYGIENE AND PUBLIC HEALTH (A 
Dictionary of). Comprising;— 

1. Sanitary Chemistry. 2. Sanitary Engineering. 
3. Sanitary Legislation. 4. Epidemics and Epizootics. 
5. Hygiene: Military, Naval, Public, Private, School. 

With Map, Plate, and 140 Illustrations. 

“A work of extreme value .’’—Medical Times and Gazette. 

A/TETALLURGY (Elements of). A Practical 
Treatise on the Art of Extracting Metals from their Ores. By 

J. Arthur Phillips, C.E., F.C.S., E.G.S., &c. Comprising— 

Refractory Materials Iron Aluminium 
Fire-Clays Cobalt Copper 
Fuels, See. Nickel Tin 

Antimony Mercury Silver 
Arsenic Bismuth Gold 
Zinc Lead Platinum. 

Royal 8vo., cloth ; with over 200 Illustrations drawn to scale, 34s. 

“ The best work ever written on the subject with a view to its practi¬ 
cal treatment."—Westminster Review. 

PLECTRO-METALLURGY (A Manual of). 
A-^ By James Napier, F.R.S.E., F.C.S. Comprising— 

Electrotype Process Bronzing 

Electro-plating Coating with Copper 
Electro-gilding Deposition of other Metals 

A History of the Art, See., &c. 
With Illustrations, crown 8vo., cloth, 7s. 6d. Fifth Edition. 

“ The Fifth Edition has all the advantages of a new work and of 
a proved and tried friend. ... A work calculated to inspire 
invention.”—Jeweller and Watchmaker. 

pLECTRO-DEPOSITION: its Theory and 
As Practice. By George.Gore. Post 8vo., cloth, is. 6d. 

TYYEING AND DYEING RECEIPTS (a 
As Manual of). By James Napier, F.R.S. E., F.C.S. Comprising 

x. Chemistry of Dyeing 2. Mordants and Alterants 
3. Vegetable Dyes 4. Animal Dves 
5. Aniline Colours 6. Practical Manipulation. 

With Diagrams and 57 Specimens of Dyed Cotton, Silk, and 
Woollen Fabrics. Demy 8vo., cloth bevelled, 21s. Third Edition. 

“Exceedingly valuable to the Practical Dyer. . . . A Manua 
of necessary reference to all who wish to keep pace with the scientific 
discoveries of the time.”—Journal of Applied Science. 

CHARLES GRIFFIN and COMPANY, 
Stationers’ Hall Court, London. 
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PRIVATE LABORATORIES. 

The Trustees of the “ Young ” Laboratory of 
Technical Chemistry, Anderson’s College, Glasgow, have 

allotted, in their recently-completed new buildings, five separate 
Laboratories for investigations connected with patents, inventions, 
and other technical objects requiring isolation and privacy.—For 
terms, &c., apply to Professor Mills, F.R S., or to the Secretary, 

A Consulting Chemist, having a varied and 
extensive analytical pradtice, in a large manufadturing town, 

has a vacancy in his Laboratory for an Articled Pupil or Pupil- 
Aisistant.—Address, F. I. C., Chemical News Office, Boy Court, 
Ludgate Hill, London, E.C. 

X pplicant has had 12 years practical experience 
-Li. in a Chemical Manure Work as Foreman, and can produce food references: open to engagement for similar post.—Address, 

. Teanby, Saxilby, Lincoln. 

A German Chemist, who completed a four 
years’ study at the Universities in Berlin and Heidelberg, and 

who speaks English well, wishes for a situation in a work or an 
analytical laboratory for December next.—Address, Richard Schoeller, 
Ad Otto Schoeller, Diiren, near Cologne, Germany. 

Wanted, Situation by practical, industrious, 
» V an(j steady person as Foreman or Assistant Vitriol Maker 

(brown and redtified), working of Glover and Gay-Lussac towers 
muriatic acid, salt-cake, soda-ash, &c.; over twenty years’ experience 
in first-class works ; fair engineer and draughtsman : good references. 
Address, J. G., Chemical News Office, Boy Court, Ludgate Hill, 
London, E.C. 

TAR DISTILLERS. 

\A7'anted, by a thorough practical man, of long 
V V experience, a Situation in Tar Distilling and its Produdts in 

all their details.—Address, “ E. 24,” at C. H. May and Co.’s General 
Advertising Offices, 78, Gracechurch Street, London, E.C. 

\A7'anted, for two or three years, by a young 
* ' gentleman, aged 25, with plenty of energy, an appointment 

as Analytical Chemist or Manager of Works. Certificates from 
King’s College, and five years’ experience in a leading City Labora¬ 
tory.—Apply, J. W. J., 33, Guilford Street, London, W.C. 

CHEMICAL LABORATORIES AND WORKS. 

XX/anted, by a young gentleman (late of the 
» * Royal College of Chemistry and School of Mines, London), 

a Situation as an Assistant to a Professor, or as Chemist in a Works 
(Alkali, Vitriol, &c.), or Science Teacher in some School. Adver¬ 
tiser is well up in every branch of Analysis, and has obtained distinc¬ 
tions in Chemistry (Theoretical and Practical).—Address, X.” 
5, Lansdowne Hill, Lower Norwood, London. 

TO MANUFACTURING CHEMISTS AND OTHERS. 

The Advertiser desires to Dispose of a Process 
of Manufacture. The article is well known in the market, and 

sold in quantity. A large profit can be made. Very moderate outlay re¬ 
quired for plant—Address, A. B. C., Chemical News Office, Boy 
Court, Ludgate Hill, London, E.C. 

TO CHEMICAL MANURE MANUFACTURERS & OTHERS 

To be Sold, by Private Treaty, a very compadt 
Chemical Manure Works situate in North Staffordshire, com¬ 

prising 4 bone-boilers, bone and bone-meal mills, mixing apparatus, 
excellent warehouses and sheds, stabling, and offices, and good yard, 
and ample supply of water. The above forms an excellent opportunity 
for acquiring good premises at a low figure.-—Apply to Mr. W. H. 
Bishop, Solicitor, Hanley, Staffordshire. 

VK/'ater-Glass, or Soluble Silicates of Soda 
* ' and Potash, in large or small quantities, and either solid 
r in solution, at ROBERT RUMNEY’S, Ardwick Chemical 

Works Manchester. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

'The Combustion of Sulphuretted Hydrogen, 
and its manufacture into Oil of Vitriol. 

This apparatus has been successfully working for a series of years 
at the Chemical Works, Frizinghall, Mr. Bradford (Messrs. Hunt and 
Illingworth’s), the perfecting of which was the result of an incalcu¬ 
lable amount of study On the part of the proprietors. 

It is necessary, for the thorough and efficient working of the Plant 
10 adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
the process:— 

The executors of the late Mr, Wm. Hunt, Mess-s. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire ; 

Qr Mr. THOS. ILLINGWORTH, Ilkley, Vorkshipe. 

CT. MARY’S HOSPITAL MEDICAL 
SCHOOL, Paddington, W. 

The Introductory LeCture by St. George Mivart, Esq., F.R.S., 
Wednesday, October 1st, 1879, at 3 p.m. 

MEDICAL OFFICERS AND LECTURERS. 
Consulting Officers—Dr. Chambers, Sir James Alderson, M.D., 

F.R.S., Mr. Lane, Mr. Spencer Smith, Mr. White Cooper. 
Physicians—Dr. H. Jones, F.R.S-,Dr. Sieveking, Dr. Broadbent. 
Assistant-Physicians—Dr. Cheadle, Dr. Shepherd, Dr. Farquharson. 
Surgeons—Mr. Haynes Walton, Mr. J. R. Lane, Mr. Norton. 
Assistant-Surgeons—Mr. Edmund Owen, Mr. H. Page, Mr. Pye. 
Physician-Accoucheur—Dr. Alfred Meadows.. 
Assistant-Physician-Accoucheur — Dr. Wiltshire. 
Surgeon in charge of the Ophthalmic Department—Mr. Haynes 

Walton. 
Aural Surgeon—Mr. G. Field. 
Surgeon-Dentist—Mr. Howard Hayward. 
Medical Tutor—Mr. Pepper. 
Other Lecturers—Dr. Wright, Dr. Randall, Mr. Mivart, F.R.S., Rev. 

J. M. Crombie, Mr. Malcolm Morris. 

The course of teaching at this School ensures careful and complete 
preparation for all the Examining Boards, the Public Services, and 
the higher University Examinations. Special instruction is given to 
Students preparing for the examinations of the University of London . 

The MEDICAL TUTOR assists the Students in their Clinical 
Work, and in preparing for th* Final Examinations, so that the 
training of every individual Student is supervised. Ophthalmic, 
Aural, and Dental Surgery, Comparative Anatomy, Histology, and 
Pathology, are carefully and systematically taught both by LeCtures 
and Practical Demonstrations. There are also Departments for the 
Diseases of Women and Children, of the Eye and Ear, of the Skin, 
and of the Throat. 

SCHOLARSHIPS. 
Two Scholarships of the value of £150 and £125. 
These Scholarships are awarded every year by open competition in 

Natural Science previous to entrance at the School. 
A Scholarship of £40 in Anatomy, carrying with it the appointment 

of Assistant Demonstrator. 
A Scholarship of £40 in Pathology, carrying with it the appoint¬ 

ment of Assistant Curator. 
These are awarded annually. 

PRIZES. 
Prizes are given in each class at the close of every Session. 

APPOINTMENTS. 
Three House-Surgeoncies, each tenable for one year. 
A Resident Obstetric Assistantship, tenable for six months. 
These Resident Medical Appointments are open to the Pupils without 

expense of any hind, 'and are equivalent to Four Scholarships of the 
annual value of £50. 

In addition to the preceding, there are the following paid Appoint¬ 
ments, the holders of which are eligible for re-eleCtion :— 

The Resident Registrarship, of the value of £100 a year, with board 
and lodging. 

The Demonstratorship of Anatomy, of the value of £100 a year. 
The Medical Tutorship, of the annual value of £100. 

For the Prospectus apply to 
A. B. SHEPHERD, M.D., Dean of the School. 

CT. MARY’S HOSPITAL Medical School, 
^ Paddington, W.—OPEN SCHOLARSHIPS and EXHIBI¬ 
TIONS IN NATURAL SCIENCE. The Examination lor 1879 
will be held on Thursday, October 2nd, and following days. Candi¬ 
dates are requested to call upon the Dean at 17, Great Cumberland 
Place, Hyde Park, on the morning of Wednesday, October 1st, 
between the hours of 11 and i,and to bring with them the necessary 
certificates. For further particulars apply to the Registrar, at the 
Hospital, or to 

A. B. SHEPHERD, M.D., Dean of the School. 

MAT 10 NAL TRAi NIN G SCHOOL FOR 
^ ' COOKERY, Exhibition Road, South Kensington, London. 
S.W. 

President—His Grace the Duke of Westminster, K.G. 

The SCHOOL re-opened on Monday, September 8th, for the 
Autumn Session, with the following classes ;— 

COOKS AND STUDENTS. £ s. d. 
Scullery cleaning, for five lessons.. 10 a m. to 12 noon o 10 6 
Ten plain cookery demonstrations 10 a m. to 12 noon o 10 o 
Ten high class demonstrations .. 2 p.m. to 4 p.m. 220 
Ten plain cookery practice lessons 10 a.m. to 4 p.m. 220 
Ten high class practice lessons .. 10 a.m. to 4 p.m. 330 
Single lessons in the newest entrees, 10s. 6d. the day. 

TRAINING FOR TEACHERS OF COOKERY. 
Teachers of cookery can now pass through a full course of twenty 

weeks training in cookery, and practise in teaching at the National 
Training School for Cookery, South Kensington. The fee is £20. 

Ten LeCtures on the “ Chemistry of Food ” will be delivered at the 
School by Professor Church, M.A , F.C.S., F I.C., every Monday, at 
5 p.m., commencing Monday, Sept. 15. Tickets for the course, £1 is.; 
single lessons, 2s. 6d. Teachers in training admitted free to these 
LeCtures. 

Special arrangements may be made for lessons in training colleges, 
elementary schools, ladies’ schools, and private houses. 

For further particulars apply to the Lady Superintendent at th? 
School, 
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(WENS COLLEGE, MANCHESTER. 
V-Z Principal-J. G. GREENWOOD, LL.D. 

Dean of the Medical School—PROFESSOR GAMGEE, 
M.D., F.R.S. 

WINTER SESSION. 

Physiology and Histology .. ARTHUR GAMGEE, M.D., F.R.S. 
Anatomy, Descriptive and 1 MORRISON WATSON, M.D., 
Practical.) F.R.S.E. 

Comparative Anatomy .. A. M. MARSHALL, M.A., D.Sc. 
Chemistry .HENRY! E. ROSCOE, LL.D., F.R.S. 
Organic Chemistry .. .. C. SCHORLEMMER, F.R.S. 
Clinical Medicine .. .. WM. ROBERTS, M.D., F.R.S. 
Principles and Practice of > J. E. MORGAN, M.D., M.A., 
Medicine.J F.R.C.P. 

Surgery. .. EDWARD LUND, F.R.C.S. 
Practical Surgery .. .. S. M. BRADLEY, F.R.C.S. 
General Pathologyand Mor- J HENRY SIMPSON, M.D. 

bidAnatomy .. .. 1 JULIUS DRESCHFELD, M.D. 
IThe PHYSICIANS to the ROYAL 

Hospital Instrudtion.. • • j The'^SURGEONS to the ROYAL 

{ INFIRMARY. 

SUMMER SESSION, 

Pradtical Physiology and 1 
Histology .. .. ..) 

Midwifery and Diseases of i 
Women and Children .. I 

ARTHUR GAMGEE, M.D., F.R.S 

JOHN THORBURN, M.D. 

Materia Medica and Thera- J ALEXANDER SOMERS, M.R.C.S’ 
peutics.t DANIEL J NO. LEECH, M.D. 

Hygiene and Public Health ARTHUR RANSOME, M.D., M.A. 
....... , jCHAS. J. CULLINGWORTH, 
Medical Jurisprudence ..j m.R.C.P. and S. 

Pradtical Morbid Histo-j J ULIUS DRESCHFELD, M.D., 
logy.I M.R.C.P. 

Ophthalmology .. .. DAVID LITTLE, M.D. 
Praaical Chemistry.. .. HENRY E. ROSCOE, LL.D., F.R.S. 
Botany.W. C. WILLIAMSON, F.R.S. 

Demonstrators in Anatomy j h^NHY^BRa’nFOOT, M.B. 

D™ureTinrmaogyS1Sta^ } MARCUS M- HARTOG, M.A., B.Sc- 

The Ledtures in Anatomy, Physiology, and Chemistry are recog¬ 
nised by the University of Edinburgh, and attendance upon any two 
of these Courses for six months will count as one of the Winter Ses¬ 
sions required by the University for the M.B. degree. 

The next Session will commence on the ist Oaober. 
Prospeauses maybe obtained from Mr. CORNISH and other Book¬ 

sellers in Manchester, and by application to the Registrar. 

J. HOLME NICHOLSON, Registrar. 

Royal school of mines. 
DEPARTMENT OF SCIENCE AND ART. 

During the Twenty-ninth Session, 1879-80, which will commence 
on the 1st of Oaober, the following COURSES of LECTURES and 
PRACTICAL DEMONSTRATIONS will be given;— 

1. Chemistry. By E. Frankland, Ph D., F.R.S. 
2. Metallurgy. By John Percy, M.D., F.R.S. 
3. Biology By T. H. Huxley, LL.D., F.R.S. 
4. Mineralogy. ) By Warington W. Smyth, M.A., F.R.S., 
5. Mining. J Chairman. 
6. Geology. By Jo^r,W. Judd, F.R.S. 
7. Applied Meehani? ; By T. M. Goodeve, M.A. 
8. Physics. B1 Frederick Guthrie, Ph.D., F.R.S. 
g. Mechanical Drawing. By Rev. J. H. Edgar, M.A. 

The Leaure Fees for Students desirous of beceming Associates 
are £30 in one sum, on entrance, or two annual payments of £20, 
exclusive of the Laboratories. 

Tickets to separate Courses of Leaures are issued at £3 and £4 
each. 

Officers in the Queen’s Service, Her Majesty’s Consuls, Aaing 
Mining Agents and Managers may obtain Tickets at reduced prices. 

Science Teachers are also admitted to the Leaures at reduced fees. 
For particulars (free) or for official prospeaus (price 6d., by post yd,)" 

apply to the Registrar, Royal School of Mines, Jermyn Street, Lon¬ 
don, S.W. F, W. RUpLER, Registrar. 

> CX.L,.., JL . £»..♦.! 

LEEDS; 

CHEMICAL LABORATORY, 

WINTER SESSION, 1879-80. 
* Commences October 23rd. 

Lectuyey, My. GEORGE, WARD, with Assis'cints, 

Retailed Prospeauses may be had on applicafjpn to the SeefetfMY 
of the Institution. 

"rhe MIDDLESEX HOSPITAL MEDICAL 
SCHOOL. 

The WINTER SESSION will open on Wednesday, Oaober ist 
with an Introductory Address, at 3 p.m., by Dr. Sidney Coupland. 
The Hospital contains 310 beds, and there are special departments 
for Cancer, Diseases of the Eye, Women, and Synhilis ; also out¬ 
patient departments for Diseases of Children, the Throat and Ear, 
and Skin. 

HOSPITAL STAFF AND LECTURERS. 
Consulting Physicians—Dr. A. P. Stewart, Dr. Gocdfellow, Dr. Henry 

Thompson. 
Physicians—Dr. Greenhow, F.R.S., Dr. Cayley, Dr. Robert King. 
Obstetric Physician—Dr. Hall Davis. 
Assistant Physicians—Dr. Coupland, Dr. Douglas Powell, Dr. D. W. 

Finlay. 
Physician to the Skin Department—Dr. Robert Liveing. 
Assistant Obstetric Physician—Dr. Arthur W. Edis. 
Consulting Surgeons—Mr. Shaw, Mr. Nunn. 
Surgeons—Mr. Hulke, F.R.S., Mr. Geo. Lawson, Mr. Henry Morris, 
Assistant Surgeons—Mr. Andrew Clark, Mr. Robert Lyell. 
Ophthalmic Surgeon—Mr. Critchett. 
Consulting Dental Surgeon—-Mr. Tomes, F.R.S. 
Dental Surgeon—Mr. J. S. Turner. 
Other Lecturers—Mr. B. T. Lowne, Dr. Thorovvgood, Mr. Hensmrn, 

Mr. Foster, Mr. Henry Case. 

Two Entrance Scholarships, value £23 and £20 per annum, will te 
competed for on September 29th and following days. 

For further information and for a prospectus apply to the Dean, or 
to the Resident Medical Officer at the Hospital._ 

QT. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, Albert Embankment, S.E. 

The WINTER SESSION 1879-80 will commence on October ist. 
TWO ENTRANCE SCIENCE SCHOLARSHIPS of £60 and 
£40, open to all first year’s Students without the condition of their 
having first entered as Students of the Hospital, will be awarded in 
the first week of October; subjects Chemistry and Physics, with 
either Botany or Zoology at option. 

SPECIAL CLASSES for the PRELIMINARY SCIENTIFIC 
of University of London, with practical work in Laboratories and 
Museums, are held from October till July, and for the FIRST M.B. 
from January to July. 

Several Medical Practitioners in the neighbourhood receive 
Students for residence and supervision, and a Register of inspected 
and approved lodgings is kept in the Secretary’s Office. 

Prospectus and all particulars may be obtained from the Secretary, 
Dr. Gillespie, at the Hospital. 
__W. M. ORD, M.D., Dean. 

THING’S COLLEGE, London.—MEDICAL 
AN DEPARTMENT.—The INTRODUCTORY LECTURE 

( will be given on Wednesday, October ist, by Professor A. B. 
DUFFIN, M.D., at 4 p.m. 

A Special Course of Instruction for the Preliminary Scientific Exa¬ 
mination at the University of London,including Inorganic Chemistry, 
Practical Chemistry, Practical Biology, Experimental Physics, 
Zoology, and Botany, has been established under the Professors of 
those subjects and a special tutor. 

■ The following Entrance Scholarships will be given in October next 
viz.:— 

Three on the Warneford Foundation, viz., two of £75, and one of 
£50 for previous Education in General Literature and Science, 

One by the Clothworkers’ Company of £100 for proficiency in science 
only. 

During the ensuing Session there will be awarded Five Medical 
Scholarships, viz., one of £80, one of £30, and three of £20, for pro¬ 
fessional proficiency ; one for Chemistry of £40, one of £50 for resi¬ 
dent students only ; and two Sambrooke Registrarships of £50 eaclu 

Endowed Prizes of the value of 50 guineas, and College Prizes 1 f 
the value of £60 are also awarded annually. 

For prospectuses apply, personally or by post-card, to J. W. Cun¬ 
ningham, Esq., King’s College, London. Letters requiring further 
information may be addressed to Professor Bentley, Dean of the 
Department. __ 

KING’S COLLEGE, London.—DEPART¬ 
MENT of ENGINEERING and APPLIED SCIENCES — 

NEW STUDENTS will be admitted on Tuesday, September 30. 
The Course of Study provides practical education for those who in¬ 

tend to engage in Engineering, Surveying, Architecture, Telegraphy, 
and the higher branches of Chemical and Manufacturing Art. 

This Department has attached to it a Workshop; also Chemical, 
Physical, and Photographic Laboratories. 

For the prospectus apply, personally or by post-card, to J. W Cun¬ 
ningham, Esq., Secretary. _ __ 

COUTH LONDON SCHOOL OF CHE- 
O MISTRY AND PHARMACY. 325, Kenn ngtou Road, and 
Central Public Laboratory, Kenningtcn Cross, S.E. 

f ' ■ ■ Director, Dr. Muter. 

Daily Lectures in Classics, Chemistry, Physics, Botany, Mateiia 
Medica, and Pharmacy. Laboratory' open for Praftical Chemistry 
from 10 till 5. Special instruction for Medical Officers of Health in 
Water, Air, GaS, pnd Food Analysis. For fees, &c., apply to W 
Baxter, Secretary, laboratory Kennington Cross S.E. 
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L. OERTLING, 
TURNMILL STREET 

OPPOSITE FARRINGDON STRE 
STATION. 

MANUFACTURER OF 

CHEMICAL; ASSAY; A BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHCENIX IRON WORKS, YAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 

carbons), &c., &c. 
manufactured by 

JL. Xj • <3-. DBHUE, H ALLE-OU-S A A LE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C._ 

IDIEA XDE^ETT'JEEilyEAuITET’S 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2ND MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE SANGERHAUSER ACTIEN-MASGH1NEN FABRIK AND EISENGIESSEREI, 8ANGERHAU8EN, GERMANY. 

All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. REMMERS & CO., GLASGOW. 
B. H. R. and Co. also continue to manufacture and sell other Filter-presses as hitherto, of various descriptions, and of 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

Qilicates of Soda and Potash in the state 01 
^ Soluble glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the manufadture of Soap and other purposes, 
supplied on best terms by W. GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, W ater Lane, Tower 
§treet, E.C., who hold stovk ready for delivery. 

JESSE FISHER & SON, 
Phcentx Chemical Works Ironbridge._ 

TO PROFESSORS & EXPERIMENTALISTS. 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 
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IN THE CHANCERY OF THE COUNTY PALATINE 

OF LANCASTER, MANCHESTER DISTRICT. 

In the matter of the Companies Aits 1862,1867, 1877, 
and 

In the matter of the Court of Chancery of Lancaster Aits 1850 and 
1854, and 

In the matter of BOUCK and CO., Limited. 

qpo BE SOLD BY TENDER, in One Lot, 
J- the Lands, Works, Plant, and Stocks of BOUCK and COM¬ 

PANY, Limited, at Newton Heath, near Manchester, and at Black¬ 
burn, both in the County of Lancaster, and the benefit of liability to 
the current contrails. The following are the particulars :— 

PARTICULARS. 
FIRST.—AS TO THE NEWTON HEATH WORKS. 

(1.) A plot of land fronting the Rochdale Canal and Varley Street, 
containing 5191 square yards or thereabouts, and held for the residue 
of .a term of 99 years from the 18th April, 1853, subjeit to two yearly 
chief rents of £62 and £14 os. 8d., and to the covenants, conditions, 
and agreements affeiting the same. 

(2.) A plot of land fronting the Rochdale Canal and Vickers Street, 
containing 1096 square yards or thereabouts, and held for the residue 
of a term of 99 years from the 30th December, 1850, subjeit to two 
yearly chief rents of £6 17s. od. and £29 13s. 8d., and to the covenants, 
conditions, and agreements affeiting the same. 

(3 ) A plot of land fronting Vickers Street, Varley Street, and the 
Rochdale Canal, containing 3560 square yards or thereabouts, and 
held for the residue of a term of 999 years from the 18th July, 1862, 
subjeit to two yearly rents of £59 6s. 8d. and £59 6s. 8d., and to the 
covenants, conditions, and agresments affeiting the same. 

(4.) A plot of land fronting James Street and Vickers Street, con¬ 
taining 2096 square yards or thereabouts, and held for the residue of a 
term of 99 years from the 8th June, 1857 (except the last ten days 
thereof), subjeit to a yearly chief rent of £52 8s. 4d., and to the 
covenants, conditions, and agreements affeiting the same. 

The Buildings, Boilers, Plant, and Stock at these works consist of 
the following, namely:— 

TAR DEPARTMENT. 

Two brick covered wells capable of holding respeitively 3500 tons 
and 100 tons of tar or thereabouts, with 3 ram pumps, suition and 
delivery pipes from the wells to the stills, 18 wrought-iron tar stills 
capable of distilling 400 tons of tar or thereabouts per week, 6 wrought- 
iron 8-tons anthracene stills with Cameron pump for removing pro- 
duits attached (which stills respeaively have condensers, receivers, 
and connexion pipes to the wells), 10 elevated wrought-iron storage 
tanks capable of holding 80 to 90,000 gallons of crude produdts or 
thereabouts, with taps and delivery pipes. A large iron pitch shed 
with corrugated iron roof, and a brick built pitch house capable of 
cooling 300 tons of pitch or thereabouts per week. One brick built 
anthracene shed containing cooling and storage tanks ; 4 filter- 
presses; 2 hydraulic presses, with pumps and fittings, together with 
4-inch Cameron pump for pumping anthracene oils, with piping and 
fittings attached; 2 brick creosote wells capable of holding respec¬ 
tively, 170,000] gallons and 1000 gallons or thereabouts, with ram 
pump, sudtion and delivery pipes;-9 naphtha rectifying stills, total 
capacity of 10,200 gallons or thereabouts, with small vertical engine ; 
4 ram pumps for charging these stills, together with condensers, 
receivers, and fittings ; 2 wrought-iron horizontal reception agitators, 
total capacity 3000 gallons or thereabouts, with small vertical engine 
and driving gear attached; 3 wrought-iron storage tanks capable of 
holding 4000 gallons of rectified naphthas or thereabouts; Carbolic 
Acid Plant, comprising two cisterns for agitation (capacity 1000 gallons 
each or thereabouts), with neutralising tank; 2 Cameron ram pumps ; 
with suCIion and delivery pipes and fittings; 4 ram pumps, and a 
vertical engine with pumps attached for lifting water for condensing 
purposes, with suCtion and delivery pipes, taps, and fittings ; one 
12-inch Cameron pump for discharging tar and liquor from the canal 
boats. wi;h pipes, taps, and fittings. 

SULPHURIC ACID DEPARTMENT. 

One sulphuric acid chamber, with brimstone furnaces and coke 
towers, capable of producing 8 tons of acid or thereabouts per day, 
with one boiling-down pan. Sulphate of ammonia plant, with hori¬ 
zontal boiler and tower, capable of working 120 tons of liquor or 
thereabouts per week ; two wrought-iron liquor ammonia stills, total 
capacity 8 tons or thereabouts, with ram pump, purifiers, condensers, 
and receivers. 

SULPHATE OF ZINC DEPARTMENT. 

A number of lead-lined neutralising tanks with cooling tanks, 
capable of producing 5 tons or thereabouts per week. 

FLOUR SULPHUR DEPARTMENT. 

4 cast-iron pots with brick chambers and connedtions, capable of 
producing 2 tons of flour of sulphur or thereabouts per week. 

NITRIC ACID DEPARTMENT. 

6 cast-iron nitric acid cylinders, 72 jars and connedtions. 

NITRATE OF LEAD DEPARTMENT. 

2 stone mixers, 32 crystallising stones, 16 earthenware evaporating 
mugs complete. 

BOILERS, &c. 

3 horizontal 2-flued Galloway tube steam boilers of the following 
dimensions, viz.:—One of 7 feet diameter by 26 feet length, one of 

feet diameter by 28 feet length, and the remaining one 7 feet diameter ( 

by 24 feet length; one small horizontal 2-fluid steam-boiler, diameter 
7 feet by 14 feet length (all which boilers have 4, 5, and 6 cast-iron 
flange pipe connedtions running through the works); 7 canal boats; 
2 cart-horses and gearing; 3 bon carts ; 3 lurries, boilers, bogie, and 
float; 36 tar barrels ; wheelwright and joiner’s shop ; smithy, with 
anvil and blacksmith’s tools ; one laboratory ; two offices, and small 
office and store-room in pitch yard; watchman’s house; one cart¬ 
weighing machine, with fittings and lodge; 6 platform weighing 
machines ; one round brick chimney 63 yards high, 80 feet feathered. 

STOCKS AT THESE WORKS. 

(Raw Materials and Products 

Nitre Cake 
Carbolic Acid 
Litharge 
Nitrate Lead 
Flour Sulphur 
Sulphate Copper 
Sulphate Ammonia 
Sundry Drysalteries 
Brown Vitriol 
Anthracene 
Anthracene Oils 
Caustic Soda 
Copper Precipitate 
Redtified Benzole 
Naphthas 
Packages 
Pitch 
Nitrate Soda 
Tar 
Ammonia Water 
Crude Naphtha 

SECOND.—AS TO THE BLACKBURN WORKS. 

A plot of land at Further Gate, in Blackburn, fronting Forrest Street 
and adjoining the Leeds and Liverpool Canal, containing 4070 super¬ 
ficial square yards or thereabouts, and held for the residue of a term 
of 21 years from the 1st of Odtober, 1869, subjedt to a yearly rent of 
£42 7s. nd.,and to the covenants, conditions, and agreements affedting 
the same. 

The buildings and plant at these works consist of the following:— 
A range of brick built sheds, including office, store :00m, naphtha 

redtifying house, and a range of brick built sheds covering sulphate of 
ammonia plant and anthracene filtering room. 

One square brick chimney about 30 yards high. 
One brick built Anthracene oil well capable of holding 200 tons or 

thereabouts, with sudtion and delivery pipes attached. 
Three brick built anthracene oil wells, two uncovered and one 

covered, total capacity 10,000 gallons or thereabouts, with sudtion and 
delivery pipes attached to each. 

One brick built creosote well (covered) capable of holding 76,000 
gallons or thereabouts, with delivery and sudtion pipes. 

Two wrought iron tar stills capable of working tons of tar or 
thereabouts per week, with wrought iron condenser, tanks, worms, 
and receivers to each, together with connedting pipes to well. 

One damaged cast-iron still capable of holding 18 tons or thereabouts 
with worm condenser, tank, and connedtions. 

Two wrought-iron ammonia stills, total capacity 20 tons or there¬ 
abouts, with nozzles, agitators, delivery and discharging pipes, to¬ 
gether with lead-lined fishing-box, drainer, and 2 lead-lined sulphuric 
acid tanks. 

One naphtha redtifying still, capable of working 1200 gallons or 
thereabouts, with lead worm condenser. 

Four wrought-iron storage tanks, total capacity 9500 gallons or 
thereabouts, with delivery and discharge pipes. 

Anthracene plant, with hydraulic press, range of filter bags, and 
wooden troughs, together with delivery pipe connedtions. 

Platform weighing machine. 
One two-flued steam boiler, of about 20 nominal horse-power, with 

mountings, and steam connedtions through yard. 
One vertical engine, working by shaft and eccentrics, 2 small water 

rams, and 3 ram pumps for tar and liquor, with taps, pipes, and con¬ 
nedtions to stills and store tanks. 

One 4-inch Cameron pump for water, with fittings. 
Two wrought-iron pitch coolers, one 33 feet long X 5 feet wide x 

3 feet 6 inches deep, and one 57 feet long x 5 feet wide x 3 feet 
6 inches deep. 

Pitch bay lined with flags, capable of holding 30 tons of pitch or 
thereabouts, 7 tar barrels, 1 lurry, 2 carts, 2 railway waggons, 

STORES AT THESE WORKS. 

(Raw Materials and Products.) 

Tar, anthracene oil, pitch, ammonia water, sulphate of ammonia, 
anthracene, crude naphtha, and light oil. 

The purchaser will be required to take all such quantities of the 
stocks and stores, both at the Newton Heath and Blackburn Works, 
as may be ascertained, to be on the Company’s works respedtively on 
the date fixed for the completion of the purchase at certain prices, of 
which a schedule can be seen at the offices of the Official Liquidator 
on any day prior to the 19th of September, 1879 

The purchaser will also be required to take over and complete the 
various buying and selling contradts respedtively which have been 
entered into by or on behalf of or with the Company, and which are 
still partially unperformed. 

Copies of these contradts, together with an estimate of the extent to 
which they have been severally performed, may be seen at tlie offices 
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of the Official Liquidator on any day prior to the said 19th of 
September, 1879. 

Sealed tenders endorsed " Tender for Bouck and Company’s Pro¬ 
perty (Limited),” and addressed to Mr. Ebenezer Adamson, 25, Booth 
Street, Manchester, will be received at his office up to 12 at noon, on 
Friday, the 19th day of September, 1879. The Vendor does not bind 
himself to accept the highest or any tender. 

Cards to view, copies of the contracts, and a print of the particulars, 
conditions of sale, and form of tender, with any other information can 
be obtained at the offices of the Distridt Registrar, Cross Street 
Chambers, 78, Cross Street, Manchester; of the Official Liquidator, 
Mr. Ebenezer Adamson, 25, Booth Street, Manchester; or, 

Messrs. BRETT and CRAVEN, 
Solicitors, 3, Kennedy Street, 

Manchester. 

Fletcher’s Solid Flame Burner. 

For cooking, laboratory work, mall steam engines, zinc and lead 
melting, &c. i he rao,t periedt burner 1 no#n, will bnrn in one solid 
flame any quanuty ot gas, and is by far the cheapest both in first cost 
and economy of gas. Made in all sizes, in both brass and iron, for 
all purposes. Illustrated list on application, also of gas fnrnaces for 
all purposes, instantaneous water heaters, hot and cold blast blow¬ 
pipes; automatic foot, and hand blowers, &c. 

THOS. FLETCHER, 
MUS EUMSTR EET, W A R RINGTO N 

THOMAS ADKINS & CO., 
SMETHWICK, 

UEAE BIBMIITGIIAM 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 
SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD- 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

TOWN SON & MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON Si MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price ?s. 6d. 
post free. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Colledtions of Minerals., Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sedtions 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets 
Appaiatus, and Materials. Also Implements and Appliances for 
pradtical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists’ 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 
London. 

LABORATORY, 38, GRACECHURCH ST., LONDON, E.C. 

A. ANTHONY NESBIT, F.C.S., 

WATER ANALYST, 
Performs every description of Water Analyses on moderate terms. 

Properly cleansed bottles for the reception of samples sent to any 
part of the Kingdom. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HELEINS 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant,.i.e., Acid Towers, &c. Aiso all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL. 
“ We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfadiion. We recommend 
them to tht Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE._ 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS 
CHEMICAL REAGENTS, &c., 

FOR THE USE OF 

Analysts, Science Teachers, and Manufacturers. 

Price Lists on application. 

EDWARD PATERSON, 

ELECTRICAL ENGINEER AND SCIENTIFIC 
APPARATUS MANUFACTURER, 

3, BEDFORD COURT, COVENT GARDEN, LONDON. 

(steam works, gray’s inn road), 

Agent to Science and Art Department, South Kensington. 

Physical Apparatus of all descriptions for Class Demonstration.— 
Apparatus for Lecture Purposes loaned out.—Complete Sets of 
Apparatus accord-ng to Science and Art Department requirements., 

Dynamo Machines and Lamps for Hire or Purchase. 

Part I. New Illustrated Catalogue of sixty pages, post free, six 
stamps. 

Part II. Lew Catalogue of Eledtric Signals, with full instrudtions 
for fixing, post free, six stamps. 
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IRISH HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducting 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effected 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

H A R M O Z E T N\ 
A NEW CHEMICAL ROUND GAME. 

By T. H. DAVIS, F.C.S., Ipswich. 

“ The Game carries with it a considerable amount of excitement, and the players become quickly and 
easily masters of Chemical formulae, which, when taught in the ordinary manner, are a dread to the young student.” 

Packed in box, with instrmftions, price 3s. 6d. 

JAMES WOOLLEY, SONS, & CO. 
_69, MARKET STREET. MANCHESTER. 

Chemical Apparatus—Scientific Instruments. 
APPARATUS FOR THE ANALYSIS OF WATER ACCORDING TO 

PROFESSORS FRANKLAND AND BISCHOF. 
CHEMICAL AND PHILOSOPHICAL PURPOSES AND LECTURES. 

ELECTRICAL, MEDICAL, AND EXPERIMENTAL COILS AND APPARATUS. 
BUNSEN’S MODIFIED FILTER PUMPS, from 10s 8d. to 67 s. 

GEISSLER’S TUBES. 
Electrical Lamps from 35s. upwards, and Battery of 40 quart Bunsen’s Cells for same at j£8. 

Catalogues and Illustrations will be sent gratuitously. A Liberal Discount allowed to Wholesale Buyers. 

WHOLESALE IMPORTERS and MANUFACTURERS, 

AUG. BEL & CO-, 
Sole Agents for Gtenet’s Batteries, and Contractors to the Government. 

34, Maiden Lane, Southampton St., Strand, W.C. 

CAILLETET’S APPARATUS FOR LIQUE?ACtToN OF GASES. 
For the convenience of Teachers and Students at the South Kensington Classes, the Science and Art Departmen 

has authorised us to keep a Stock in the storeroom, first floor of the building, where the different sets and othe 
articles are always ready for delivery. 

Sets of Apparatus as 

required by the Govern¬ 

ment Schools alway 

ready and kept in stock. 

Sets of Apparatus 
according to Professor 
Valentin’s Book of 
Chemistry," Professor 
Attfield’s “ Manual of 
Chemistry,” &c., always 
in stock. 

PATENTS.—Mr. Vaughan, F.C.S., British, 
. Foreign, and Colonial PATENT AGENT. Special attention 

given to Inventions relating to Chemistry, Mining, and Metallurgy. 
!* Guide to Inventors ” Free by Post.—Offices, 67, Chancery Lane. 
London, W.G, and 8, Houndgate Darlington, 

TO MANURE MANUFACTURERS. 

pOR SALE.—About 150 tons Monthly of 
A Woollen Shoddy; free from grease; containing nitrogen 
equal to from j to 10 per cent ammonia,—-Apply to David Shaw and 
0q„ Clayton, near Manchester, 
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CALVERT’S CARBOLIC ACID 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION, 1867. 

GOLD AND SILVER MEDALS, HAVRE, 1868. DIPLOME D’EXCELLENCE, AMSTERDAM. 

SILVER MEDAL, FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

TT C. CALVERT & CO., of Bradford, Manchester (original and only Manufacturers of 
"pure Medical Carblic Acid), beg to inform the Trade and large Consumers that their pure Medical Carbolic as well as cheaper 

qualities for Commercial, Veterinary, and Disinfecting Purposes, also Carbolic Acid Soaps for Medical, Toilet, and General Use, Soft Soap 
for Dogs, and Carbolic Acid Disinfecting Powder, may be had from any of the below-named Wholesale Agents — 
Apothecaries’ Soc.,Lond’n 
Apothecaries' Co.,Glasg’w 
Apothecaries’Hall, Dublin 
Allen & Hanburys 
J. Bell & Co. 
Barron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & Ca. 
Baiss Brothers & Co. 
Barron, Squire, & Co. 
Battley & Watts 
Bewley & Draper 
H. B. Brady 
Bainbridge & P ound 
Boileau & Boyd 
Curling & Co. 
Corbyn & Co. 

Clarke, Bleasdale, & Co. 
Clay, Dod, & Case 
Dakin Brothers 
Davy, Yates, & Co. 
Duncan, Flockhart, & Co. 
W. Edwards & Son 
Evans, Lescher, & Evans 
Evans, Sons, & Co. 
Evans, Gadd, & Co. 
Ferris & Co. 
Glasgow New Apoth. Co. 
General Apothecaries’ Co. 
W. & H. M. Goulding 
Goodall, Backhouse, & Co. 
Grimwade, Ridley, & Co. 
Hodgkinsons, Stead, & Co. 
Herrings & Co. 

Hodgkinsons, Freston, & 
King 

Hearon, Squire, & Francis 
Hopkin & Williams 
Howards & Sons 
Hirst, Brooke, & Co. 
W. R. Hatrick & Co. 
P. Harris & Co 
Hunt & Co. 
J. Ismay 
Johnson & Sons 
Langtons, Edden,& Hicks 
Lynch & Co. 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, & Thompson 
H. C. Mason 

W. Mather 
McMaster, Hodgson, & Co. 
J. F. Macfarlan & Co. 
J. Mackay 
R. H. Millard & Son 
Mackey, Sellers, & Co. 
Mottershead & Co. 
Newbery & Sons 
Paterson & Son 
Raim es & Co. 
f. Rfchardson & Co. 
Raimes,Blanshards,& Co. 
J: Reddish & Co 
Sanger & Sons 
Savory & Moore. 
W. Sutton & Co. 
R. Sumner & Co. 

James Sim & Co 
Sang & Barker 
Southall, Bros., & Co. 
W. Smeeton 
Slinger & Barnett 
P. Sandeman & Co. 
Tidman & Son 
Taylor, Gibson, & Co. 
Thacker & Hoffe 
Jas. Taylor 
J. Woolley, Sons, & Cc. 
Wyleys & Co. 
Wilson & Kitchen 
C. H. Warner 8c Co, 
A. & J. Warrtn 
Walkingtcn & Son 
Wright,Layman,& Umney 

EVANS, CANT, AND CO., 
THE EASTERN CHEMICAL WORKS, 

MARSH GATE LANE, STRATFORD, LONDON, 
MANUFACTURERS AND PATENTEES OF 

E., 

ANILINE DYES, ARSENIC ACID, &c. 
$ . 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufa&urer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfecting 

Powder, Refined Anthracene Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., Scc. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 

All communications to be addressed to the offices at Middlesbrough. 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCISFTTIFIG .iYIFIFYYIR^YTTTS 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage. 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

charles lowe & co., 
MANCHESTER. (Established i860.) 

BRONZE MEDAL, PARIS, 1867. 
MANUFACTURERS OF 

TOWN OFFICES ; 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Pure Carbolic Acid, Cryst. at 420• 
do. Hydrate of 
do. Cryst.at 350 
do.No.1 ,, 350 

9 91 

Medicinal 

Commercial 

99 

99 

do. 
do. 
do. 

a ,, 29” 
3 .. 120 
4 liquid at o° 

2 C. | 

C. 
C. 
C. 
C. 
C. 

Discovered 
by C. Lowe 

Carbolic Acid Disinfecting Powder. 

Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

C aesylatesofSoda,Potash, 

2 ;nc, Iron, and Alumina. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

i Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

Bondon ; Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill, E.C. 
September iz, 1879. 
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AND 

JOURNAL OF PHYSICAL SCIENCE 
F...ited by 

Win. Crookes, F.R.S.J 
(WITH WHICH IS INCORPORATED THE “CHEMICAL GAZETTE”) I" Established 

L Twenty-six Years, 

Vol. 40.—No. 1034.] crtyellged. Friday, September 19, 1879. " | rPRICE, 4d. 
Post Free, 4Jd. 

CONTENTS. 
Articles:— Page 
On the Presence of Nitrogen in Steel, by Alfred H. Allen, F.I.C., 
F.C.S. 135 

A Historical Sketch of Vapour-Density Methods, by Jas. T. 
Brown, F.C.S. 135 

The Physical Properties of Liquid Acetylen, by Gerrard Ansdell, 
F.C.S. 136 

Notes on a Sample of Fuller’s Earth found in a Fullonica re¬ 
cently Excavated at Pompeii, by William Thomson, F.R.S.E.. 138 

Phosphorus in Ancient Iron, by A. E. Arnold, A.I C. 138 
The Ammoniacal Copper-test and its Application, by J. Steiner.. 139 
On the Dissociation of Chlorine, by F. P. Dunnington. 141 
Irrigationism in France. 141 
Notices of Books.—Spon’s Encyclopaedia of the Industrial Arts, 

Manufactures, and Commercial Products. 141 
Chemical Notices from Foreign Sources. 142 

SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

T HE WESTMINSTER COLLEGE 
CHEMISTRY AND PHARMACY. 

Lambeth Road, London,' S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

OF 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous ot preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instruction. 
Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospectus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination. 
Price, 6s. 6d. 

Wills’Handbook to Practical Analysis. 2s. The most useful 
little book published. 

Wills’ Handbook of Decimals, the Metric System, and 
Physics. Price is. 

Wills’ Preliminary Exercises. Price is. 6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
go Great Russell Streut, London, W.C. 

pOR SALE, CHEAP. — Several Large, 
-L nearly New Wrought Iron Rectangular TANKS. Also, Two 
PRESSURE DIGESTERS, 6 feetX4 feet, with Agitator, Bevel 
Wheels, and Driving Pulleys, complete.—Address, E. W., Chemical 
News Office, Boy Court, Ludgate Hill, London, E.C. 

THE NITROMETER. 
(See Chemical News of April i8th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 
to-— 

BRADY & MARTIN, 
NEWCASTLE-ON-TYNEi 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

PRACTICAL CHEMISTRY (a Manual of). 
■r _ % A' Wynter Blyth, M.R.C.S., F.C.S., Public Analyst for 
the County of Devon. Part I. : Analysis • on Foods—Sugar 
Starches ; Flour, Bread ; Milk, Butter, Cheese; Tea, Coffee, Cocoa;’ 
Alcoholic Liquids ; Condiments. Part II.: Detection of Poisons 
—Organic and Inorganic. With Tables and Diagrams. Crown 8vo 
cloth, 12s. fid. 

“ Will be used by every analyst.”—Lancet. 
“ Stands unrivalled for completeness of information ."—Sanitary 

Record. 

London: CHARLES GRIFFIN and CO., Stationers’ Hall Court. 

Just published, post 8vo., cloth, with Index, 186 pp., 2s., 

TWENTY LESSONS IN INORGANIC CHEMISTRY, 
Embracing the Course of Instruction required for the First Stage, or 
Elementary Classes of the Science and Art Department, and recom¬ 
mended for the use of Candidates preparing for the Examinations of 
the Pharmaceutical Society, the London University Matriculation, 
&c. 

By WILLIAM VALENTIN, F.C.S., 
Late Principal Assistant in the Royal College of Chemistry Science 

Schools, South Kensington. 

With Forty-eight Engravings on Wood. 

WILLIAM COLLINS, SONS, & CO., 
Bridewell Place, New Bridge Street, London, E.C. 

Just published (London : J. and A. CHURCHILL), price 16s. 

A HANDBOOK OF MODERN CHEMIS- 
P*- TRY. By Charles Meymott Tidy, M.B., F.C.S., Professor 
of Chemistry and of Forensic Medicine at the London Hospital. 

A dvertiser, who has been six years a Student 
■P* of Chemistry, one year pursuing research in German University 
laboratory, and three years Assistant to a distinsuished Chemist, 
desires employment in a Works’ Laboratory.—Address, “ Chemie,” 
2, Regent’s Terrace, Polsloe Road, Heavitree, Exeter. 

A late Student of the Royal College of Che-. 
P ^ mistry, South Kensington, is desirous of obtaining a Situation 
as Assistant to an Analyst or Professor, or as Chemist in some Works. 
—Address, II. P. C., 113, Grosvenor Road, Highbury New Park, 
London, N. 

A German Chemist, who completed a four 
■P*- years’ study at the Universities in Berlin and Heidelberg, and 
who speaks English well, wishes for a situation in a work or an 
analytical laboratory for December next.—Address, Richard Schoeller, 
Ad Otto Schoeller, Diiren, near Cologne, Germany. 

AA^anted, a Practical Chemist who is also 
' » acquainted with Dyeing and Calico-printing, to permanently 

undertake translations from French and German technical papers 
for an English journal.—Address, Colorist, care of Hooper and'Battys 
1, George Street, Mansion House, London, E.G, 
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L. OERTLING, 
TURNMILL STREET 

( 
OPPOSITE FARRINGDON ST 

STATION. 

MANUFACTURER OF 

REETj 

Maker to the Bank of England, Assay Office 
of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PH(ENIX IRON WORKS, VAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PR ESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 

carbons), &c., See. 
manufactured by 

.A.. Xj • <3-. DEHUE, ECALEE-OU-S A A LIE! 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C._ 

DE. AEsTAT’S 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2ND MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE SANGERHAUSER ACTIEN-MASCHIMEN FABRIK AND ElSENGIESSEREI, 8ANGERHAUSEN, GERMANY. 

All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. REMMERS & GO., GLASGOW. 
P. H. R. and Co. also continue to manufadure and sell other Filter-presses as hitherto, of various descriptions, and of 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
ifii, 162 163, Palmerston Buildings, London, E.C. 

Oilicates of Soda and Potash in the state 01 
'■L) Soluble glass, or in CONCENTRATED SOLUTION of first 
mality, suited fer the manufadture of Soap and otter purposes, 
g .pplied on beat terras by W, GOSSAGE and Sons, Soap 
vVorkf, Widnes, Lancashire. 

Londi n Agents*, COSTE sad Co,, 19 and 30, Vi iter Laps, Tower 
Street, E,C,, who geld stock lastly for delivery, 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcemx Chemical Works Irpnbridge. 

TO PROFESSORS & EXPERIMENTALISTS. 

vSTONE, Mathematical, Surveying, and 
* Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works OlU all kinds of difficult experimental and 
€pi6ptf.@c work, . 
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IRISH HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for condu&ing 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickftrgus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

iJcr FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effedted 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SU PPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

z 
m 

-< 
o 
30 
7s 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, sliding front, counterpoised, to carry 3ogrammes 
in each pan and turn to 4 milligramme,nickel plated pans £2 10 

Ditto, ditto, in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 
TOWNSON & MERCER. 

Becker’s Complete Lists forwarded by post on receipt of id. stamp, 
or free on application. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Aiso all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Aonlication. 

TESTIMONIAL. 
“ We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
duringwhich time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”— (Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 

DAT ENTSM r. Vaugh an, FTC. ST, British, 
I Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
** Guide to Inventors ” Free by Post.—Offices, 67, Chancery Lane, 

, London 1 W.G.and 8, Houndgate Darlington. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE, 
RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonite, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers , 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations. 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS 
CHEMICAL REAGENTS, &c., 

FOR THE USE OF 

Analysts, Science Teachers, and Manufacturers, 

Price Lists on application. 

TO MANURE MANUFACTURERS. 

DOR SALE.—About 150 tons Monthly of 
-H- Woollen Shoddy; free from grease; containing nitrogen 
equal to from 5 to 10 per cent ammonia,—Apply to David Sfaevyy 
Co., Clayton, near Manchester, 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON S.E. 

DEPOTSGRANVILLE WHARF, WOOD STREET, BIRMINGHAM; .100, SOHO STREET, 

LIVERPOOL; and 18, RUE MARTEL, PARIS. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS, 

AND EVERY DESCRIPTION OF 

STONEWARE FOR CHEMICAL PURPOSES, 
Warranted to Resist the Strongest Acids. 

PLUMBAGO CRUCIBLES, AND OTHER FIRE-STANDING GOODS. 
Chemists’ and Druggists’ Glass. Porcelain Taps. 

Price Lists of any of the above, and of Every Description of Stoneware, may be had on application, and Samples 
seen at 

M essrs. D. and W.’s SHOW ROOMS, HIGH STREET, LAMBETH. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufacfturer of Benzole, Toluole, Xylol, 
Solventand Burning Naphthas,Carbolic Acid and Disinfecting 

Powder, Refined Anthracene Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar N aphthas, Crude Anthracene 
and all Tar Products. 
All communications to be addressed to the offices at Middlesbrough. 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCIE1NTIFIG .A.IPiF^VIR.A.TTTS 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage. 

P'or Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

FACTORIES. 

Reddish and Bradfoid, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

Pure Carbolic Acid , Cryst. at 420,2 C.l 

« 11 do. Hydrate of J 

M EDICINAL do. Cryst. at 35° C. 
Commercial do. No. 1 ,, 35° C. 

• > do. 2 »> 290 c. 
1 . do. 3 .»» 12° c. 
• » do. 4 liquid at 0° c. 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 
MANUFACTURERS OF 

Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho• 
C <esylatesofSoda,Potash, 

2 nc, Iron, and Alumina. 

Carbolic Acid Disinfecting Powder. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

j Formerly STEPHEN GREEN. 

IS IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

"London t Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hillj E.Ci 
(September 19, 1879, 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

T HE WESTMINSTER COLLEGE OF 
CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous ot preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instruction. 
Fees.-—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospectus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination. 
Price, 6s. 6d. 

Wills’Handbook to Practical Analysis. 2s. The most useful 
little book published. 

Wills’ Handbook of Decimals, the Metric System, and 
Physics. Price is. 

Wills’ Preliminary Exercises. Price is. 6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
90 Great Russell Street, London, W.C. 

TO MANURE MANUFACTURERS. 

T^OR SALE.—About 150 tons Monthly of 
Woollen Shoddy; free from grease; containing nitrogen 

equal to from 5 to 10 per cent ammonia.—Apply to David Shaw and 
Co., Clayton, near Manchester. 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

B RADY & MARTIN, 
Newcastle-on-Tyne, 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

Just published, post 8vo., cloth, with Index, 186 pp., 2s., 

TWENTY LESSONS IN INORGANIC CHEMISTRY, 
Embracing the Course of Instruction required for the First Stage, or 
Elementary Classes of the Science and Art Department, and recom¬ 
mended for the use of Candidates preparing for the Examinations of 
the Pharmaceutical Society, the London University Matriculation, 
&c. 

By WILLIAM VALENTIN, F.C.S., 
Late Principal Assistant in the Royal College of Chemistry Science 

Schools, South Kensington. 

With Forty-eight Engravings on Wood. 

WILLIAM COLLINS, SONS, & CO., 
Bridewell Place, New Bridge Street, London, E.C. 

A Young Chemist, who has studied Techno- 
logy under eminent tuition in a public laboratory, desires an 

Appointment as Chemist or Assistant Chemist in a Works.—Address, 
A. W., 151, King Henry’s Road, London, N.W. 

YA/’anted, a Second-hand Cylindrical Boiler, 
’ * about 8 feet diameter, 20 feet long.—Address communications 

to A. B. C., 11, New Gravel Lane, Shadweil, E. 

QUEENWOOD COLLEGE, HANTS. 

THE SESSION 1879-80 commences this 
day. The Course of Ledtures on Chemistry and Physics, and 

Pradtical Classes in the Laboratory, will commence Monday, the 
29th inst. H. Wilson Hake, Ph.D., F.C.S., F.I.C., Resident 
Ledturer, Fol all particularsrelatingto terms and School Curriculum 
apply to C. Willmore, Principal. 

UNIVERSITY OF DURHAM COLLEGE 

PHYSICAL SCIENCE, 

NEWCASTLE-UPON-TYNE. 

OF 

NINTH SESSION. 

/T'he Examination for Admission and for 
Exhibitions will commence on Monday, the 6th of Odtober. 

Three Exhibitions of the value of £15 each will be awarded to entering 
Students who show sufficient merit in the above Examinations. 
Candidates for these Examinations must send in their names to the 
Secretary on or before Saturday, the 27th of September. Prospectus 
and conditions to be had on application. 

THEO. WOOD BUNNING, Secretary. 
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L. OERTLING, 
TURNMILL STREET 

OPPOSITE FARRINGDON 
STATION. 

STREET^ 

MANUFACTURER OF 

mmirn, assay, a bullion balances. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES- 

NEEDHAM AND KITE, 
ENGINEERS, 

PHOENIX IRON WORKS, VAUXHALL, LONDON 

ESTABLISHED A.D. 1853, 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S "FILTER-PRESSES 
In lion, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

-A,. L. G-. DEHITE, HALLE-OET-S A ALE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

_J. MARZELL, 41, WOBURN PLACE, LONDON, W.C._ 

DIR. EBEVEBMAlsTETS 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2ND MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE 8ANGERHAU8ER AGTIEN-MASGHINEN FABRIK AND EISENGIESSEREI, SANGERHAUSEN, GERMANY. 

All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. REMMERS & CO., GLASGOW. 
B. H. R. and Co. also continue to manufacture and sell other Filter-presses as hitherto, of various descriptions, and of 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C, 

Oilicates of Soda and Potash in the state 01 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge, 

Soluble glass, or in CONCENTRATED SOLUTION of first TO PROFESSORS & EXPERIMENTALISTS, 
quality, suited for the manufacture of Soap and otl er purposes,1 ttt c'T'.'vvr t-> t,*- ,, , • , 0 . 
Supplied on beet terms by W, GQSSAGK and Sons, Soap \A/ DiUJNii, Mathematical, burveying, and 
Works, Widnee, Lancashire. ! VV » Optical Instrument Maker, 44, Gloucester Street, Queen’s 

London Agents LQSTIi and e-o,, jg and 20, W %tsr Lane, Tower Square, Bloomsbury, works out all kinds of difficult experimental and 
§tr98t.8?C,,whoeQTd etociive^.y tor delivery, 1 acietitifiG work. 
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IRISH HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducing 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

tur FREIGHTS .—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effedted 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contradts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

Fletcher’s Solid Flame Burner. 

For cooking, laboratory work, small steam engines, zinc and lead 
melting, &c. The most perfedt burner known, will bnrn in one solid 
flame any quantity of gas, and is by far the cheapest both in first cost 
and economy of gas. Made in all sizes, in both brass and iron, for 
all purposes. Illustrated list on application, also of gas fnrnaces for 
all purposes, instantaneous water heaters, hot and cold blast blow¬ 
pipes; automatic foot, and hand blowers, &c. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON_ 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

TOWNSON & MERGER, 
89, Bishopsgate Street Within, 

LONDON. 

Wholesale and Export Dealers nd Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. D<-my 
8vo. Illustrated with upwards pf 800 Woodcuts. Price as, 6d 
post free, 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

scisnttipio _a_:p:p.a.:r.a-ttts 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage. 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HI IE3 IB IE ILT S 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Aiso all other kinds of Best 
Staffordshire Blue Bricks, Pavings,_ Plynths, Splays, Copings, &c. 
Src. Prices and samples on Application. 

TESTIMONIAL. 
11 We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfadtion. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS. 
TIPTON, STAFFORDSHIRE, 
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CALVERT’S CARBOLIC ACID. 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION, 1867. 

GOLD AND SILVER MEDALS, HAVRE, 1868. DIPLOME D’EXCELLENCE, AMSTERDAM 

SILVER MEDAL, FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

TT C. CALVERT & CO., of Bradford, Manchester (original* and only Manufacturers of 
* pure Medical Carblic Acid), beg to inform the Trade and large Consumers that their pure Medical Carbolic as well as cheaper 

qualities for Commercial, Veterinary, and Disinfeaing Purposes, also Carbolic Acid Soaps for Medical, Toilet, and General Use, Soft Soap 
for Dogs, and Carbolic Acid Disinfeaing Powder, may be had from any of the below-named Wholesale Agents — 
Apothecaries’ Soc.,Lond’n 
Apothecaries’ Co.,Glasg’w 
Apothecaries’Hall, Dublin 
Allen $1 Hanburys 
J. Bell & Co. 
Barron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & C®. 
Baiss Brothers & Co. 
Barron, Squire, & Co. 
Battley & Watts 
Bewley & Draper 
H. B. Brady 
Bainbridge & Pound 
Boileau & Boyd 
Curling & Co. 
Corbyn & Co. 

Clarke, Bleasdale, & Co. 
Clay, Dod, & Case 
Dakin Brothers 
Davy, Yates, & Co. 
Duncan, Flockhart, & Co. 
W. Edwards & Son 
Evans, Lescher, & Evans 
Evans, Sons, & Co. 
Evans, Gadd, & Co. 
Ferris & Co. 
Glasgow New Apoth. Co. 
General Apothecaries’ Co. 
W. & H. M. Goulding 
Goodall, Backhouse, & Co. 
Grimwade, Ridley, & Co. 
Hodgkinsons, Stead, & Co. 
Herrings & Co. 

Hodgkinsons, Freston, & 
King 

Hearon, Squire, & Francis 
Hopkin & Williams 
Howards & Sons 
Hirst, Brooke, & Co. 
W. R. Hatrick & Co. 
P. Harris & Co 
Hunt & Co. 
J. Ismay 
Johnson & Sons 
Langtons, Edden,& Hicks 
Lynch & Co. 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, & Thompson 
H. C. Mason 

W. Mather 
McMaster, Hodgson, &Co. 
J. F. Macfarlan & Co. 
J . M a c k a y 
R. H. Millard & Son 
Mackey, Sellers, & Co. 
Mottershead & Co. 
Newbery & Sons 
Paterson & Son 
Raim es & Co. 
J. Richardson & Co. 
Kaimes,Blanshards,& Co. 
J, Reddish & Co 
Sanger & Sons 
Savory & Moore. 
W. Sutton & Co. 
R. Sumner & Co. 

James Sim & Co 
Sang & Barker 
Southall, Bros., & Co. 
W. Smeeton 
Slinger & Barnett 
P. Sandeman & Co. 
Tidman & Son 
Taylor, Gibson,& Co. 
Thacker & Hoffe 
Jas. Taylor 
J. Woolley, Sons, & Co. 
Wyleys & Co. 
Wilson & Kitchen 
C. H. Warner & Co. 
A. & J. W arr tn 
Walkingtcn & Son 
Wright,Layman,& Umney 

H A 

By 
A NEW CHEMICAL HOUND GAME. 

T. H. BA VIS, F.C.S., Ipswich. 

“ The Game carries with it a considerable amount of excitement, and the players become quickly and 
easily masters of Chemical formulae, which, when taught in the ordinary manner, are a dread to the young student.’ 

Packed in box, with instructions, price 3s. 6d. 

JAMES WOOLLEY, SONS, & 
69, MARKET STREET. MANCHESTER. 

CO. 

THOMAS ADKINS & CO., 
SMETHWICK, 

untiejyzr, Birmingham: 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

FACTORIES. 

Reddish and Bradfoid, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

MANUFACTURERS 
Pure Carbolic Acid, Cryst.at 420,2 C. [.Discovered 

, ,, do. Hydrate of J by C. Lowe 

Medicinal do. Cryst.at 35° C. 
Commercial do.No.1 ,, 35° C. 

• t do. 2 ,, 290 C. 
t V do. 3 ,, 12° C. 
> t do. 4 liquid at o° C. 

Carbolic Acid Disinfecting Powder, 

OF 
Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

C mesylatesofSoda,Potash, 

2 ;nc, Iron, and Alumina. 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

London: Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court,,Ludgale Hi L.C. 
September 26, 1879. 



THE 

AND 

JOURNAL OF PHYSICAL SCIENCE 
cfooifesbyF R s] (WITH WHICH IS INCORPORATED THE “CHEMICAL GAZETTE”) [.Thirty* Eight Yeats. 
-- ' ~ ---=* 

Vol. 40.—No. 1036.] Friday, October 3, 1879. Registered as ["Price, 4d. 
a Newspaper. |Post Freb, 4jd. 

CONTENTS. 
Articles:— _ Page 
Note on the Behaviour of Double Chloride of Copper and Am¬ 

monium with Ferrous Sulphide, by W. F. K. Stock, F.C.S. 159 
On Scandium, by M. P. Cleve. 159 
On the Separation of Phosphorus and Iron, especially with refer¬ 

ence to the Manufacture of Steel, by Thomas Blair . 160 
Lead Fume, with a Description of a New Process of Fume Con¬ 

densing, by A. French. 163 
The American Association for the Advancement of Science. 166 
Correspondence.—A New Method of Preparing Sulphuretted 
Hydrogen.     167 

Chemical Notices from Foreign Sources. 167 

SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

'THE WESTMINSTER COLLEGE OF 
CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous ot preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instruction. 
Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospectus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination. 
Price, 6s. 6d. 

Wills’ Handbook to Practical Analysis. 2s. The most useful 
little hook published. 

Wills’ Handbook of Decimals, the Metric System, and 
Physics. Price is. 

Wills’ Preliminary Exercises. Price is. 6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
go Great Russell Street, London, W.C. 

Practical Chemist wanted, in Manchester, 
with a knowledge of dyeing and printing, to assist the Advertiser 

in Experimental Laboratory Work. Permanent employment,— 
Address, with full particulars as to antecedents, age, salary required, 
&c., to J. S., Offices of the Textile Manufacturer, Manchester. 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 
Newcastle-on-Tyne. 

GRIFFIN’S 

CHEMICAL HANDICRAFT. 
SECOND EDITION. 

Price 45. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

PRACTICAL CHEMISTRY (a Manual of). 
By A. Winter Blyth, M.R.C.S., F.C.S., Public Analyst for 

the County of Devon. Part I.: Analysis op Foods—Sugar, 
Starches ; Flour, Bread ; Milk, Butter, Cheese ; Tea, Coffee, Cocoa ; 
Alcoholic Liquids ; Condiments. Part II.: Detection of Poisons 
—Organic and Inorganic. With Tables and Diagrams. Crown 8jo., 
cloth, 12s. 6d. 

“ Will be used by every analyst.”—Lancet. 
“ Stands unrivalled for completeness of information."—Sanitary 

Record. 

London: CHARLES GRIFFIN and CO., Stationers’ Hall Court. 

Just published (London: J. and A. CHURCHILL), price 16s. 

A HANDBOOK OF MODERN CHEMIS- 
T*- TRY. By Charles Meymott Tidy, M.B., F.C.S., Professor 
of Chemistry and of Forensic Medicine at the London Hospital. 

pOYAL SCHOOL OF MINES.—Professor 
FRANKLAND, D.C.L., F.R.S., will commence a Course of 

Forty Ledtures “ ON INORGANIC CHEMISTRY,” on Monday 
next, October 6th, 1879, at 10 o’clock a.m., to be continued on each 
succeeding Wednesday, Friday, and Monday at the same hour. Fee 
for the Course, £4; Laboratory Practice for three months, £12. 

Professor HUXLEY, LL.D., P'.R.S., will commence a Course of 
Eighty Ledtures “ ON BIOLOGY, or NATURAL HISTORY (in¬ 
cluding Palaeontology),” on Monday next, Odt her 6th, at 10 o’clock 
a.m., to be continued on every week day, except Saturday, at the 
same hour. Fee for the Course, £4 ; for Laboratory Pradtice, £6. 

Professor GOODE VE, M.A., will commence a Course of thirty - 
six Ledtures “ ON APPLIED MECHANICS,” on Monday next, 
Odtober 6th, at 10 o’clock a.m., to be continued on every week-day, 
except Saturday, at the same hour. Fee for the Course, £3. 

All these Ledtures will be delivered in the Science Schools, Exhibi¬ 
tion Road, South Kensington. 

F. W. RUDLER, Registrar. 

Former Student at the College of Chemistry, 
who has been employed seven years as Analyst at a large Soap 

and Candle Fadtory, making their own soda, will be glad to hear of 
another engagement.—W. J. Fuller, F.I.C., The Retreat, Sutton, 
Surrey. 

ouble-Barrelled Air-pump for Sale, Cheap. 
Plate 13J inches square, slotted for a T2- or 8-inch receiver. 

Complete except receiver.—Apply to Mr. S., 36, Lome Street, Wigan. 

TO INVENTORS AND PATENTEES. 

RE. FARRANT and Co., Dextrine Manu- 
• fadturers, Gorton Gum Works, Manchester, are prepared to 

undertake the manufacture of any Chemical or Foods Speciality, or to 
furnish assistance (if required) with ample and superior accommoda¬ 
tion, with steam-power, to any inventor or patentee desiring to 
manufacture. 



11 Advertisements. (Chemical News, 
i oa. 3,1879. 

L. OERTLING, 
turnmill street 

^OPPOSITE FARRjNGDON STREET) 

MANUFACTURER OF 

CHEMICAL, ASSAY, * BULLION BALANCES, 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

4_\ c
 

1 

1 

0
 

-
.
J

 

O • 
ScT 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHCENIX IRON WORKS, YAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

.A.. X,. G-. TEHITE, HALLE-OIT-S A ALE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 4x, WOBURN PLACE, LONDON, W.C._ 

HDZE2-. X)I2,X]'V'X!EadVCALTsri5r’S 

PATENT HYDRAULIC FILTER-PRESSES 
WITHOUT FILTER-CLOTH. 

(PATENT No. 850, 2ND MARCH, 1877.) 

LICENSEES AND MANUFACTURERS 

THE 8ANGERHAU8ER ACT1EN-MASCHINEN FABRIK AND EISENGIESSEREI, 8ANGERHAU8EN, GERMANY. 

All communications to be addressed to their GENERAL AGENTS, 

Messrs. B. H. REMMERS & CO., GLASGOW. 
B. H. R. and Co. also continue to manufacture and sell other Filter-presses as hitherto, of various descriptions, and of 

different materials to suit special requirements. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

Oilicates of Soda and Potash in the state 01 
Soluble glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the manufacture of Soap and other purposes, 
supplied on best terms by W. GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, Water Lane, Tower 
Street, E.C., who hold stock ready for delivery. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phoenix Chemical Works Ironbridge. 

TO PROFESSORS & EXPERIMENTALISTS. 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen's 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 



c^T«T5'} Advertisements. iii 

IRISH HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducing 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Bebast, Carickftrgus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

FREIGHTS —We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effected 
weekly shipments. Besides which, coastant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freig ts to any Port. 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

THOMAS TDKINS & CO.,^ 
SMETHWICK, 

ZsTIEJLIR, BIEMIITGHAM 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA- 

WILLIAM MARRIOTT, 
CHEMICAL WORKS, HUDDERSFIELD. 

TOWNSON& MERCER, 
8g, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers Qd Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &C-, 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals dec. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d 
post free. 

■pATENTS.—Mr. Vaughan, F.C.S., British, 
I Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane, 
London, W.C. and 8, Houndgate Darlington. 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

scisutific .a:p:p^:e2^a.ttjs 
and 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage. 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, B.C. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HELEFTS 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Aiso all other kinds of Best 
Staffordshire Blue Bricks, Pavings,_ Plynths, Splays, Copings, &c. 
&c. Prices and samples on Auolication. 

TESTIMONIAL. 
“We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years, 
duringwhich time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 



IV A dvertisements ( Chemical News 
1 oa. 3,1879. 

DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STONEWARE ACID PUMPS AND COCKS, 

STILLS, RETORTS, CONDENSING WORMS, 

WOLFF’S BOTTLES, 

PERCOLATORS, AIR-TIGHT JARS, 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 

CHEMISTS’ & DRUGGISTS’ GLASS. PORCELAIN TAPS 

Price Lists of any of the above, and of every description of 

Stoneware, may be had on application. 

Messrs. D. and W. were awarded a MEDAL for ACID PUMPS, and also one for 
PLUMBAGO CRUCIBLES, at the Vienna Exhibition, 1873. 

Head Offices and Show Rooms, HIGH STREET, LAMBETH, S.E. 
Depots :—Granville Wharf, Wood Street, Birmingham ; 100, Soho Street, Liverpool ; Hope Street, Salford, 

Manchester ; and 6, Rue de Paradis Poissoniere, Paris. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

Manufacturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfedting 

Powder, Refined Anthracene ,Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Produdts. 

All communications to be addressed to the offices at Middlesbrough. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MATTCHESTEE. 

Pure CAPvBOLic Acid , Cryst. at 42°' 2 C. 1 

» 11 do. Hydrate of 
Medicinal do. Cryst. at 35° c. 
Commercial do.No.1 ,, 35° c. 

11 do. 2 ,, 290 c. 

1 9 do. 3 »> 12° c. 

9 9 do. 4 liquid at 0° c. 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 
MANUFACTURERS OF 

Carbolic Acid 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho* 

C mesylates of Soda,Potash , 

2 .nc, Iron, and Alumina. 

factories. CHARLES LOWE & CO., 
Reddish and Bradfoid, ^ ’ 

MANCHESTER. (Established i860.) 

BRONZE MEDAL, PARIS, 1867. 
iVlAil UT A UJ^ikl\U KJ T 

_ _ Glycerine 
/by C.Lowe 

Carbolic Acid Disinfecting Powder. 

Benzol (Cryst,). 

Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

“London : Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate Hill, E.C. 
Oftober 3, 1879. 



THE 

Chemical 
AND 

JOURNAL OF PHYSICAL SCIENCE 
Edited by 

■ , F.R.S.J Wm. Crookes. 
(WITH WHICH IS INCORPORATED THE “CHEMICAL GAZETTE”) 

Established 
l_Thirty-Eight Years. 

Vol. 40.—No. 1037.] Friday, Oftober 10, 1879. Aid. 

CONTENTS. 
Articles:— * ■ Page 
On the Non-existence of Nascent'Hydrogen, by Dr. D. Tommasi 171 
Some Experiments with Vartry Water, by Joseph Fletcher,F.C.S. 171 
On some Points in Connection with Agricultural Chemistry. 172 
On the Formation of Rosaniline, by Justus Wolff. 173 
Composition and Quality of the Metropolitan Water. 182 
Manchester Literary and Philosophical Society.—Mine- 

ralogical Notes... X77 
Notices of Books.—Science Teachings in Living Nature—Lec¬ 

tures on the Theory and Control of Infedtious Diseases. 179 
Chemical Notices from Foreign Sources. 179 

SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

'J'HE WESTMINSTER COLLEGE OF 
CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous 01 preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instruction. 
Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospedtus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination. 
Price, 6s. 6d. 

Wills’Handbook to Pradtical Analysis, 2s. The most useful 
little hook published. 

Wills’ Handbook of Decimals, the Metric System, and 
Physics.- Price is. 

Wills’ Preliminary Exercises. Price is.6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
_ 90 Great Russell Street, London, W.C. 

TO INVENTORS AND PATENTEES. 
T) E. FARRANT and Co., Dextrine Manu- 

fadturers, Gorton Gum Works, Manchester, are prepared to 
undertake the manufadture of any Chemical or Foods Speciality, or to 
furnish assistance (if required) with ample and superior accommoda¬ 
tion, with steam-power, to any inventor or patentee desiring to 
manufadture. 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 
Newcastle-on-Tyne. 

to— 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 45. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

A nalytical Chemist wanted, aged about 24, for 
d k the laboratory of a London sugar refinery. Address, stating 
previous experience and salary expedted, “ Sugar,” Chemical News 
Office, Boy Court, Ludgate Hill, London, E.C. 

A Chemist of many years’ experience desires 
re-engagement in a chemical works or laboratory, where sound 

knowledge of organic and inorganic chemistry and careful analytical 
or research work would be appreciated. Moderate salary. Highest 
references and testimonials.— Address, C. R., care of Beeching’s 
Library, 45, Upper Baker Street, N.W. 

TA/'anted a Situation as Foreman or Manager 
. ' ' of Works. Long experience with steam boilers, engines, stills, 
jacketed pans, becks, and keirs, in colour, chemical, dye, bleach, and 
printworks. No objedtion to go abroad. Cash security if required. 
Good references from employers.—Address, C. Frape, 62, Vauxhall 
Walk, Lambeth, London. 

AA/anted, a Manufacturing Chemist to join 
' ' a merchant in buying and working a small tar works near 

Liverpool.—Address, “ Tar,” care of Messrs. W. H. Smith and Son 
Castle Street, Liverpool. 

'yW'anted, two small Filter-Presses, io or 12 
y * chambers, with washing-out apparatus. Also large copper 

pipe, 2 to 3 ins. bore, coiled or gridiron shape, for evaporating by 
steam.—Address, Hermes Works, Bold, near Widnes. 

AAYILLOUGHBY BROS.,Central Foundry, 
* * Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contradt for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom, 

Estimates and Plans furnished on application. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

The Combustion of Sulphuretted Hydrogen, 
and its manufadture into Oil of Vitriol. 

This apparatus has been successfully working for a series of years 
at the Chemical Works, Frizinghall, nr. Bradford (Messrs. Hunt and 
Illingworth’s), the perfedting of which was the result of an incalcu¬ 
lable amount of study on tne par of the proprietors. 

It is necessary, for the thorough and efficient working of the Plant 
to adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
the process:— ” 

The executors of the late Mr. Wm. Hunt, Mess-s. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire; 

Or Mr. THOS. ILLINGWORTH, Ukley, Yorkshire. 



11 A dvertisements I C emical News, 
l Odt. io, 1879. 

L. 0ERTL1NG, 
TURNMILL STREET 

OPPOSITE FARRINGDON ST 
STATION. 

REETJ 

MANUFACTURER OF 

CHEMICAL; ASSAY; * BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862._ 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHCENIX IRON WORKS, YAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro- 
carbons), Ac., <X.c* 

manufactured by 

.A.. Ij • Q-. 3D IE ZHIILT ZE, HALLE-OIT-S A ALE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

J. MARZELL, 41, WOBURN PLACE, LONDON, W.C. 

CHEMICAL & PHYSICAL APPARATUS, 
bottles, pure chemicals, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and xo, Half Moon Street, 

lAAETCHESTEB. 

BISULPHIDE Q F CAR BON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

Silicates of Soda and Potash in the state 01 
Soluble glass, or in CONCENTRATED SOLUTION oi first 

quality, suited for the manufacture of Soap and otter purposes, 
supplied on best terms by W. GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, VS ater Lane, Tower 
Street, E.C., who hold stock ready for delivery. 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcenix Chemical Works Ironbridge. 

TO PROFESSORS & EXPERIMENTALISTS. 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 

~~ S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufadlurer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfedting 

Powder, Refined Anthracere Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 
All communications to be addressed to the offices at Middlesbrough, 
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HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, _ 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for condufting 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

SSr FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effefted 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freignts to any Port. 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contrafts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CPIAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

THOMAS ADKINS & C0.,~ 
SMETHWICK, 

1TEAB BIRMINGHAM 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA- 

WILLIAM MARRIOTT, 
CHEMICAL WORKS, HUDDERSFIELD. 

T0WN30N& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers ad Manufafturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c.. 

For Analysis and the general Laboratory Use of Manufafturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d 
post free. 

PATENTS.—Mr. Vaughan, F.C.S., British, 
•* Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“ Guide to Inventors ” Free by Post.—Offices, 67, Chancery Lane, 
London, W.C. and 8, Houndgate Darlington, 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCIENTTIPIG A^IEAAIEi.A-TTTS 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage 

For Trade Terms enclose Business Card. 

65, BARBICAN, LONDON, E.C. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. ZE3I ELEA'S 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Aiso all other kinds of Bes 
Staffordshire Blue Bricks, Pavings,_ Plynths, Splays, Copings, &c. 
See. Prices and samples on AoDlication. 

TESTIMONIAL. 
“ We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 

TIPTON, STAFFORDSHIRE. 
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CALVERT’S CARBOLIC ACID. 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION. 1867. 

GOLD AND SILVER MEDALS, HAVRE, 1868. DIPLOME D’EXCELLENCE, AMSTERDAM. 

SILVERJVIE^.L. FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

'p' C. CALVERT & CO., of Bradford, Manchester (original and only Manufacturers of 
‘pure Medical Carblic Acid), beg to inform the Trade and large Consumers that their pure Medical Carbolic as veil as cheaper 

qualities for Commercial, Veterinary, and Disinfecting Purposes, also Carbolic Acid Soaps for Medical, Toilet, and General Use, Soft Soap 
for Dogs, and Carbolic Acid Disinfedting Powder, may be had from any of the below-named Wholesale Agents — 

Apothecaries’ Soc.,Lond’n 
Apothecaries’ Co.,Glasg’w 
Apothecaries’Hall, Dublin 
Allen & Hanburys 
J. Bell & Co. 
Barron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & Ca. 
Baiss Brothers & Co. 
Barron, Squire, Sc Co. 
Battley & Watts 
Bewley Sc Draper 
H. B. Brady 
Bainbridge Sc P ound 
Boileau Sc Boyd 
Curling & Co. 
Corbyn & Co. 

Clarke, Bleasdale, Sc Co. 
Clay, Dod, & Case 
Dakin Brothers 
Davy, Yates, & Co. 
Duncan, Flockhart, & Co. 
W. Edwards & Son 
Evans, Lescher, & Evans 
Evans, Sons, Sc Co. 
Evans, Gadd, Sc Co. 
Ferris & Co. 
Glasgow New Apoth. Co. 
General Apothecaries’ Co 
W. Sc H. M. Goulding 
Goodall, Backhouse, Sc Co. 
Grimwade, Ridley, & Co. 
Hodgkinsons, Stead, Sc Co. 
Herrings Sc Co. 

Hodgkinsons, Freston, &.W. Mather 
King 

Hearon, Squire, & Francis 
Hopkin & Williams 
Howards Sc Sons 
Hirst, Brooke, & Co. 
W. R. Hatrick Sc Co. 
P. Harris Sc Co 
Hunt & Co. 
J. Ismay 
Johnson & Sons 
Langtons, Edden, Sc Hicks 
Lynch & Co. 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, Sc Thompson 
H. C. Mason 

McMaster, Hodgson, & Co. 
J. F. Macfarlan Sc Co. 
J. Mack ay 
R. H. Millard & Son 
Mackey, Sellers, Sc Co. 
Mottershead Sc Co. 
Newbery Sc Sons 
Paterson & Son 
Raim es Sc Co. 
J. Richardson Sc Co. 
Raimes,Blanshards,& Co. 
J Reddish & Co 
Sanger & Sons 
Savory & Moore. 
W. Sutton Sc Co. 
R. Sumner & Co. 

James Sim & Co 
Sang Sc Barker 
Southall, Bros., & Co. 
W. Smeeton 
Siinger Sc Barnett 
P. Sandeman & Co. 
Tidman & Son 
Taylor, Gibson, & Co. 
Thacker Sc Hoffe 
Jas. Taylor 
J. Woolley, Sons, & Co. 
Wyleys Sc Co. 
Wilson & Kitchen 
C. H. Warner Sc Co. 
A. & J. Warren 
Walkingtcn Sc Son 

| Wright,Layman,& Umne 

H A R M O Z E 1 
A NEW CHEMICAL HOUND GAME. 

By T. H. DAVIS, F.C.S., Ipswich. 

N 

“ The Game carries with it a considerable amount of excitement, and the players become quickly and 
easily masters of Chemical formulae, which, when taught in the ordinary manner, are a dread to the young student.” 

Packed in box, with instructions, price 3s. 6d. 

JAMES WOOLLEY, SONS, & 
69, MARKET STREET MANCHESTER. 

CO. 

EVANS, CANT, AND GO., 
THE EASTERN CHEMICAL WORKS, 

MARSH GATE LANE, STRATFORD, LONDON, 
MANUFACTURERS AND PATENTEES OF 

ANILINE DYES, ARSENIC ACID, &c. 

E„ 

CHARLES LOWE & CO., 
MANCHESTER. (Established i860.) 

BRONZE MEDAL, PARIS, 1867. 

Pure Carbolic Acid, Cryst.at 420,2 C. I Discovered 
, ,, do. Hydrate of / by C. Lowe 

Medicinal do. Pryst. at 35° C. 
Commercial do.No.1 ,, 35° C. 

• • do. 2 >> 290 c. 
1 V do. 3 »> 12° c. 
» » do. 4 liquid at o° c. 

Carbolic Acid Disinfecting Powder. 

MANUFACTURERS OF 
Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho* 

C tESYLATEs of Soda,Potash, 

2 .nc, Iron, and Alumina. 

TOWN OFFICES : 

6x, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Benzol (Cryst,). 
Anthracene . 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

London : Printed and Published for the Proprietor by Edwin John Davey, at the Office, Boy Court, Ludgate HinrE-^- 
Odtober io, 1879. 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

THE WESTMINSTER COLLEGE-OF 
A CHEMISTRY AND PHARMACY. 

Lambeth Road, London, S.E. 
Proprietors—Messrs. WILLS & WOOTTON. 

THE UNIVERSAL POSTAL SYSTEM OF INSTRUCTION. 
By GEORGE S. V. WILLS. 

Gentlemen engaged in business, and being desirous 01 preparing 
or their examinations, should avail themselves of this valuable 

opportunity of instruction. 
Fees.—Major, Minor, and Modified, £1 is.; Preliminary, 10s. 6d. 
Beware of spurious imitations. See opinions of the Press. 
For Prospeftus, &c., apply to Mr. H. WOOTTON, Office of the 

School, 62, Lambeth Road, S.E. 
Wills’ Elements of Pharmacy. Compiled as a Text-Book for 

Students preparing for the Pharmaceutical Minor Examination 
Price, 6s. 6d. 
. Wills’ Handbook to Pradtical Analysis. 2s. The most useful 

little boo!: published. 
Wills’ Handbook of Decimals, the Metric System and 

Physics. Price is. 
Wills’ Preliminary Exercises. Price is. 6d. 
Wills’ Materia Medica Cabinet. Price 5s. 

DIAMONDS AND OTHER PRECIOUS 
STONES. Scientific opinion given as to PURITY and VALUE 

BRYCE WRIGHT, 
go Great Russell Street, London, W.C. 

T?OR SALE.—A (No. 3 A) 10 guinea Balance 
A _ by Oertling, with set of gramme weights ; both nearly new 
and in first rate condition. Also the Chemicals and Apparatus of a 
small Laboratory, owing to the death of the proprietor.—A list sent 
on application to Mrs. Goode, 84, Friar Gate, Derby. 

T H E NIT RO M E TER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 
Newcastle-on-Tyne. 

GRIFFIN’S 

CHEMICAL HANDICRAFT. 
SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street 
London, W.C. 

PRACTICAL CHEMISTRY (a Manual of). 
,71 By A. Wynter Blyth, M.R.C.S., F.C.S, Public Analyst for 
the County of Devon. Part I.: Analysis of Foods—Sugar 
Starches ; Flour, Bread ; Milk, Butter, Cheese ; Tea, Coffee, Cocoa 
Alcoholic Liquids ; Condiments. Part II.: Detection of Poisons 
—Organic and Inorganic. With Tables and Diagrams. Crown 8vo 
cloth, 12s. 6d. ** 

“ Will be used by every analyst.”—Lancet. 

Record^ unrivalled for completeness of information."—Sanitary 

London: CHARLES GRIFFIN and CO, Stationers’ Hall Court. 

A Chemist, experienced in Applied Chemistry 
and general analytical work, who has been engaged at mining 

research, desires an engagement at a small salary.—Address F. S 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. ' ’ 

A German Chemist (Ph.D.), holding diplomas 
x * from University and Polytechnikum, seeks a Situation in a 
Chemical Manufaftory in England.—Address, D. R, Chemical News 
Office, Boy'Court, Ludgate Hill, London, E.C. 

A Young Man, aged 18, who holds advanced 
^ 1 certificates for knowledge of dry and wet Qualitative Analysis 
Mineralogy, and Theoretical Chemistry, seeks an Engagement either 
in a Laboratory or Chemical Works.—Address, R. B. Provis 7 
Basset Street, Cambourne, Cornwall. ’ n 

TO TAR DISTILLERS. 

A Practical Man, of considerable experience, 
L desires an Engagement as Manager or Sub-Manager of Tar 
Distilling and its Products in all their details.—Address O. 13, at 
C. H. May and Co.’s General Advertising Offices, 78, Gracechu’rch 
Street, London. 

V\7"anted a Situation as Foreman or Manager 
. ’ of Works. Long experience with steam boilers, engines, stills, 
jacketed pans, becks, and keirs, in colour, aniline, chemical, dye, 
bleach, and print works. No objeftion to go abroad. Cash security if 
required. Good references from employers.—Address, C. Frape 2 
Nottadge Terrace, Punts Hill, Wandsworth, London. 

"\A/anted, two small Filter-Presses, io or 12 
/ ' chambers, with washing-out apparatus. Also large copper 

pipe, 2 to 3 ins. bore, coiled or gridiron shape, for evaporatin® by 
steam.—Address, Hermes Works, Bold, near Widnes. ° 1 

R 
TO INVENTORS AND PATENTEES. 

E. FARRANT and Co., Dextrine Manu¬ 
facturers, Gorton Gum Works, Manchester, are prepared to 

undertake the manufacture of any Chemical or Foods Speciality, or to 
furnish assistance (if required) with ample and superior accommoda¬ 
tion, with steam-power, to any inventor or patentee desiring to 
manufacture. . 
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L. OERTLING, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET\ 
\ STATION. / 

MANUFACTURER OF 

Lj HOdH 91 

Maker to the Bank of England, Assay Office 
of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHCENIX IRON Y/ORKS, YAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

-A.. Xj. C3-- DEHITE, HALLE-OIT-S A ALE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agent, 

. MARZELL, 41, WOBURN PLACE, LONDON. W.C. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

Silicates of Soda and Potash in the state 01 
Soluble glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the manufacture of Seap and other purposes, 
upplied on best terms by W. GOSSAGE and Sons, Soap 

Works, Widnes, Lancashire. 
London Agents, COSTE and Co., 19 and 20, Water Lane, Tower 

Street, E.C., who hold stock ready for delivery. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcenix Chemical Works Ironbridge. 

TO PROFESSORS & EXPERIMENTALISTS. 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufadturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfecting 

Powder, Refined Anthracene Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 
All communications to be addressed to the offices at Middlesbrough 
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IRISH "HILL BAUXITE (Alum Clay) " 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducing 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

Bis- FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effected 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freig ts to any Port. 

SUPPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

Chemical Apparatus—Scientific Instruments. 
APPARATUS FOR THE ANALYSIS OF WATER ACCORDING TO 

PROFESSORS FRANKLAND AND BISCHOF. 
CHEMICAL AND PHILOSOPHICAL PURPOSES AND LECTURES. 

ELECTRICAL, MEDICAL, AND EXPERIMENTAL COILS AND APPARATUS. 
BUNSEN’S MODIFIED FILTER PUMPS, from ios 8d. to 67s. 

GEISSLER’S TUBES. 
Electrical Lamps from 35s. upwards, and Battery of 40 quart Bunsen’s Cells for same at Jg8. 

Catalogues and Illustrations will be sent gratuitously. A Liberal Discount allowed to Wholesale Buyers. 

Sets of Apparatus 
according to Professor 
Valentin’s Book of 
Chemistry,” Professor 
Attfield’s “ Manual of 
Chemistry,” &c., always 
in stock. 

WHOLESALE IMPORTERS and MANUFACTURERS, 

AUG. BEL & CO-, 
Sole Agents for Grenet’s Batteries, and Contradtors to the Government. 

34, Maiden Lane, Southampton St., Strand, W.C. 

CAiLLETET’S TpPARTfu^l'oPr'l^FACmN OF GASES. 

Sets of Apparatus as 

required by the Govern¬ 

ment Schools alway 

ready and kept in stock. 

For the convenience of Teachers and Students at the South Kensington Classes, the Science and Art Departmen 
has authorised us to keep a Stock in the store-room, first floor of the building, where the different sets and othe 
articles are always ready for delivery. 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d 
post free. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM”MARRIOTT 
CHEMICAL WORKS, H U D D E R S E 1 E LD. 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

THOMAS ADKINS & Co7~ 
SMETHWICK, 

ILTIEIJLIR, BIBMIIlTGIIAld: 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

"P ATENTS.—Mr. Vaughan, F.C.S., British, 
Foreign, and Colonial PATENT AGENT. Special attention 

given to Inventions relating to Chemistry, Mining, and Metallurgy, 
“ Guide to Inventors ” Free by Post.—Offices, 67, Chancery Lane 
London, W.C. and 8, Houndgate Darlington. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

DEPOTS:—GRANVILLE WHARF, WOOD STREET, BIRMINGHAM 100, SOHO STREET, 
LIVERPOOL; and 18, RUE MARTEL, PARIS. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS, 

AND EVERY DESCRIPTION OF 

STONEWARE FOR CHEMICAL PURPOSES, 
Warranted to Resist the Strongest Acids. 

PLUMBAGO CRUCIBLES, AND OTHER FIRE-STANDING GOODS. 
Chemists’ and Druggists’ Glass. Porcelain Taps. 

Price Lists of any of the above, and of Every Description of Stoneware, may be had on application, and Samples 
seen at 

Messrs. D. and W.’s SHOW ROOMS, PUGH STREET, LAMBETH. 

M. JACKSON & CO., 
(J. ORME and H. M. CAPNER) 

MANUFACTURERS AND IMPORTERS OF 

SCIENTIFIC -A.IP^-A.T^JLTTJS 
AND 

CHEMICALS. 
Agents for Hickley’s Patent Telephones, 

Price 50/- per Pair, Cash with Order. 

Price Lists sent on receipt of Three Stamps for Postage 
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PATENTS.—Mr. Vaughan, F.C.S., British, 
•» Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane 
London, W.C. and 8, Houndgate Darlington. 
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L. OERTLING, 
TURNMILL STREET 

OPPOSITE FARRINGDON 
STATION. 

STREET) 

MANUFACTURER OF 

CHEMICAL; ASSAY; A BULLION BALANCES, 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862._ 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHtENIX IRON WORKS, YAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PR ESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

.A.. X, • <3-. DEHUE, HALLE-OTT-S A A HUE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agents, DOMEIER AND CO., 
Machinery Department (Manager, J. MARZELL), 3, Botolph Lane, London, E.C. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MATTCHESTEB. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

Oilicates of Soda and Potash in the state 01 
Soluble glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the manufacture of Soap and otter purposes, 
upplied on best terms by W. GOSSAGE and Sons, Soap 

Works, Widnes, Lancashire. 
London Agents, COSTE and Co., tg and 20, W ater Lane, Tower 

Street, E.C., who hold stock ready for delivery. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR, 

JESSE FISHER & SON, 
Phcemx Chemical Works Ironbridge. 

TO PROFESSORS & EXPERIMENTALISTS. 

STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 

~STA. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufadturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas,Carbolic Acid and Disinfecting 

Powder, Refined Anthracene .Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 
All communications to be addressed to the offices at Middlesbrough. 
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IRISH HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducting 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

iLS~ FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effedted 
weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SU PPLY.—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contracts for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged ana well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE, 

RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Perchloride cf Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers , 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations. 

Liquor Ammoni.*, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde , 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

m 

-< 
o 
30 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, slidingfront,counterpoised, to carry 30grammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto, in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp, 

or free on application. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS 
CHEMICAL REAGENTS, &c., 

FOR THE USE OF 

Analysts, Science Teachers, and Manufacturers. 

Price Lists on application. 

ater-Glass, or Soluble Silicates of SYcfa 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD.. 

EARP & CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STONEWARE ACID PUMPS AND COCKS, 

STILLS, RETORTS, CONDENSING WORMS, 

WOLFF’S BOTTLES, 

PERCOLATORS, AIR-TIGHT JARS, 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS.' 

CHEMISTS’ & DRUGGISTS’ GLASS. PORCELAIN TAPS 

Price Lists of any of the above, and of every description of 

Stoneware, may be had on application. 

Messrs. D. and W. were awarded a MEDAL for ACID PUMPS, and also one for 
PLUMBAGO CRUCIBLES, at the Vienna Exhibition, 1873. 

Head Offices and Show Rooms, HIGH STREET, LAMBETH, S.E. 
Depots :—Granville Wharf, Wood Street, Birmingham ; 100, Soho Street, Liverpool ; Hope Street, Salford, 

Manchester ; and 6, Rue de Paradis Poissoniere, Paris. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 
« Chemical and Scientific Instruments, Pure Chemicals &c. Dtmy 

8vo. Illustrated with upwards of 800 Woodcuts. Price 2S. 6d 
post free. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HELEN'S 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 

CHARLES LOWE & CO., 
MANCHESTER. (Established i860.) 

BRONZE MEDAL, PARIS, 1867. 
MANUFACTURERS OF 

Glycerine 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Pure Carbolic Acid , Cryst. at 42°’ 2 C. 1 
• «i do. Hydrate of ) 

Medicinal do. Cryst. at 35° c. 
Commercial ' do.No. 1 ,, 35° c. 

1 ) do. 2 .. 290 c. 
t * do. 3 11 12° c. 
» » do. 4 liquid at 0° c. 

Discovered 
by C.Lowe 

Carbolic Acid Disinfecting Powder, 

Carbolic Acid 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

C tESYLATES OF SODA, POTASH , 

2 ,nc, Iron, and Alumina. 

Benzol (Cryst ). 

Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

London : Printed and Published for the Proprietor by Edwin John Davev, at the Office, boy Court, Ludgate Hill, E.C. 
Ottober 31, 1879. 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

GRIFFIN’S 

CHEMICAL HANDICRAFT. 
SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

Purchased. Address samples 

CAPPER PASS & SON, 
BEDMINSTER SMELTING WORKS, BRISTOL. 

TO INVENTORS AND PATENTEES. 

RE. FARRANT and Co., Dextrine Manu- 
• fadturers, Gorton Gum Works, Manchester, are prepared to 

undertake the manufadture of any Chemical or Foods Speciality, or to 
furnish assistance (if required) with ample and superior accommoda¬ 
tion, with steam-power, to any inventor or patentee desiring to 
nianufadture. 

F3R SALE.—Complete Apparatus for Spark 
Spedtra. Glass Prism Spedtroscope in pine case ; circle divided 

reading with Vernier. Browning’s Spark Condenser, with Becquerel’s 
apparatus for solids and liquids. Gaiffe’s 2-inch Spark Coil. All new 
and in perfedt order; sale or exchange for McLeod’s Gas Apparatus 
in same condition with mercury.—Apply, H. H., Chemical News 
Office, Boy Court, Ludgate Hill, London, E.C. 

T3L0WPIPE APPARATUS, complete, for 
' Quantitative Analysis; quite new, cost £15 in Germany.—Will 

be sold at Stevens’s Rooms, November 14. On View. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

The Combustion of Sulphuretted Hydrogen, 
and its manufadture into Oil of Vitriol. 

This apparatus has been successfully working for a series of years 
at the Chemical Works, Frizinghall, nr. Bradford (Messrs. Hunt and 
Illingworth’s), the perfedting of which was the result of an incalcu¬ 
lable amount of study on the part of the proprietors. 

It is necessary,for the thorough and efficient working of the Plant 
to adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
the process :— 

The executors of the late Mr. Wm. Hunt, Mess's. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford- 

Or Mr. THOS. ILLINGWORTH, Ukley, Yorkshire. 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 
Newcastle-on-Tyne. 

Now ready, Vol. I., in 8vo., price 14s. cloth, 

ANNALS OF CHEMICAL MEDICINE; 
including the Application of Chemistry to Physiology, Patho¬ 

logy, Therapeutics, Pharmacy, Toxicology, and Hygiene. Edited bv 
J. L. W. Thudichum, M.D. 

London: LONGMANS and CO. 

Just published (London : J. and A. CHURCHILL), price 16s. 

A HANDBOOK OF MODERN CHEMIS- 
■CL TRY. By Charles Mevmott Tidy, M.B., F.C.S., Professor 
of Chemistry and of Forensic Medicine at the London Hospital. 

A PRACTICAL TREATISE on the MANU- 
n FACTURE OF SULPHURIC ACID. By Alfred G. Lock 

and Charles G. Lock, with 77 Construdtion Plates drawn to Scale 
Measurements, and other Illustrations. 

A standard and valuable work on the subjedt. Published in 1870 at 
£2 12s. 6d. ; offered at 35s. ' 

Apply to H. K. LEWIS, Medical Bookseller, 136, Gower Street 
London, W.C. ' 

A Chemist, with 15 years’ pradtical experience 
as Manager of Chemical Works, desires a Re-engagement. 

His varied experience in different chemical manufadtories, together 
with his first class theoretical knowledge, qualify him to undertake 
processes requiring Improvements or the Working Out and Perfedting 
of new discoveries.—Address, S. S., Chemical News Office Bov 
Court, Ludgate Hill, London, E.C. ’ y 

A gency required for BirmingLam and district. 
Advertiser with an extensive connedtion with the trades of the 

distridt desires an additional Agency; unexceptional references.— 
Address, M.C., Livingstone House, Birchfield, Birmingham. 

PARTNERSHIP. 

A Gentleman, with £2000 to £3000 at com- 
mand, wishes a Partnership in a paying Chemical Manufadturing 

Business.-—Address, with particulars, in confidence, to L. K. D& 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C.' ’’ 

ALKALI WORKS. 

■yyanted, by a Gentleman with Capital, posi- 
» » tion as General Manager, with view to Partnership or other¬ 

wise. Nine years experience in eredtion and working of plant of 
newest description.—Address A. B., Chemical News Office Bov 
Court, Ludgate Hill, London, E.C. 1 y 

\ATanted, a Practical Chemist to superintend 
** a small Sulphuric Acid Works where brimstone only is used 

and keep Works' accounts. One who understands manufadture of 
copper, lead, and zinc salts preferred; must be able to do ordinary 
analysis —Address, stating salary required, which must be moderate 
A.Z., Chemical News Office, Boy Court.Ludgate Hill, London, E.c’ 
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L. OERTLING, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET\ 
{ STATION. ) 

MANUFACTURER OF 

CHEMICAL, ASSAY, A BULLION BALANCES, 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 
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COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862.__ 

FILTER-PRESSES. 
ORIGINAL INVENTORS AND PATENTEES— 

NEEDHAM AND KITE, 
ENGINEERS, 

PHffiNIX IRON WORKS, YAUXHALL, LONDON 

ESTABLISHED A.D. 1853. 

MAKERS OF FILTER-PRESSES OF— 
Wood, Iron, Gun-Metal, Copper, Bronze, Lead. 

For Freezing, Heating, Washing during Filtration under High 
Pressure. 

Prices according to requirements. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PR ESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

-A- - 3L- <3-. IDZEIHIISr-EI, HALLE-OlsT-S A ALE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agents, DOMEIER AND CO 
Machinery Department (Manager, J. MARZELL), 3, Botolph Lane, London, E.C. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

UVC .A. EsT G HI El S T IE K,. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C. 

Oilicates of Soda and Potash in the state 01 
^ Soluble glass, or in CONCENTRATED SOLUTION ol first 
quality, suited for the manufadture of Soap and otLer purposes, 
upplied on best terms by W. GOSSAGE and Sons, Soap 

Works ,Widnes, Lancashire. 
London Agents, COSTE and Co., 19 and 20, Vt ater Lane, Tower 

Street,E.C.,whobold stockready for delivery. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 
Phcemx Chemical Works Ironbridge. 

TO PROFESSORS & EXPERIMENTALISTS. 

VAT STONE, Mathematical, Surveying, and 
V ' * Optical Instrument Maker, 44, Gloucester Street, Queen's 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 

“s7a7 Sadler, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufadturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas,Carbolic Acid and Disinfe&ing 

Powder, Refined Anthracene .Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., Sec. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Produdts. 
All communications to be addressed to the offices at Middlesbrough. 
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HILL BAUXITE (Alum Clay) 
Hydrate of Alumina, 

Containing HIGH PERCENTAGE OF ALUMINA, AND ALMOST ENTIRELY 
FREE FROM IRON, 

IS THE 

BEST and CHEAPEST 
ARTICLE FOR PRODUCING 

ALUM, ALUM CAKE, SULPHATE OF ALUMINA, & ALUMINA SALTS 
RAISED BY 

THE IRISH HILL MINING COMPANY, 
BAUXITE MINERS, AND PROPRIETORS OF THE 

IRISH HILL AND STRAID BAUXITE MINES, CO. ANTRIM, IRELAND. 

OUR MINES produce large quantities of SUPERIOR BAUXITE, and we possess unequalled and proved facilities for conducting 
this trade thoroughly. 

They are most conveniently situated on two Railways, running alongside the loading berths of both steam and sailing vessels at the Ports 
of Belfast, Carickfergus, and Larne, thus enabling us to ship largely, regularly, quickly, and at the lowest cost. 

S^s~ FREIGHTS.—We have special rates fixed with one of the Transatlantic Steam Lines, by which we have for some time past effected 
■weekly shipments. Besides which, constant opportunities are afforded of shipping (for the benefit of our clients) quantities at low ballast 
Freights to any Port. 

SUPPLY..—We have for some time supplied the American, Continental, and English Consumers of the oldest standing, and are prepared 
to enter into further contrails for regular supply of our Clay, either as raised, dried, and/or ground, of acknowledged and well tried quality. 

CHIEF OFFICES—5, CHAPEL STREET, LIVERPOOL. 

GEO. G. BLACKWELL, Managing Director. 

Fletcher’s Solid Flame 
(TRADE MARK) 

Burner. 

PATENTS.—Mr. Vaughan, F.C.S., British, 
■I Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“Guide to Inventors” Free by Post..—Offices, 67, Chancery Lane 
London, W.C. and 8, Houndgate Darlington. 

Will with equal ease boil an egg in a small tin saucepan or melt 
half a hundredweight of lead in an iron pot. It will boil half a gallon 
of water in a flat copper kettle in five minutes, and will melt six 
pounds of lead or solder in an iron ladle in seven minutes. _ Height, 
5 inches. Price, in galvanised iron, 4s. 6d. Complete list of Gas 
Furnaces for all purposes; hot and cold blast blowpipes ; automatic, 
foot, and hand blowers; instantaneous water heaters, &c.. on appli¬ 
cation. 

THOS. FLETCHER, 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &C-, 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

SIMS BROTHERS, 
BRITISH AND FOREIGN MANGANESE 

MINERS AND MERCHANTS, 
WONWOOD, TAVISTOCK, 

id zee v o ZsT. 

Branch Office :—17, South Castle St., Liverpool. 

A Large Quantity of the various Qualities of Man¬ 
ganese always on hand. 

SPECIALITY—Very Finely Ground for Potters and Tile 
Makers, and Crystallised Manganese, of 
the Highest Quality. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM”MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HZELSTTS 

LANCASHIRE, 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d *• 
post free. 

Manufacturers of 

PHOSPHATE OF SODA. 
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CALVERT’S CARBOLIC ACID. 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION, 1867. 

GOLD AND SILVER MEDAL&, ]HAVRE, 1868. DIPLOME D’EXCELLENCE, AMSTERDAM. 

SILVER MEDAL, FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

TT C. CALVERT & CO.y of Bradford, Manchester (original and only Manufacturers of 
* pure Medical Carblic Acid), beg to’ inform- the. Trade and large Consumers that their pure Medical Carbolic as well as cheaper 

qualities for Commercial, Veterinary, and Disinfecting Purposes, also Carbolic Acid Soaps for Medical, Toilet, and General Use, Soft Soap- 
for Dogs, and Carbolic Acid Disinfecting Powder-, may be had from any of the below-named Wholesale Agents — 
Apothecaries’ SOc., Lond’n 
Apothecaries’ Co.Glasg’w 
Apothecaries’H all, Dublin 
Allen & Hanburys- 
J. Bell & Co. ' ' 
Barron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & Ca. 
Baiss Brothers & Co. 
Barron, Squire, & Co. 
Battley & Watts 
Bewley & Draper 
H. B. Brady 
Bainbridge & Pound 
Boileau & Boyd 
Curling & Co. 
Corbyn & Co”. 

Clarke, Bleasdale, & Co. 
Clay, Dod, & Case 
Dakin Brothers 
Davy, Yates, & Co. 
Duncan, Flockhart, & Co. 
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SECOND EDITION. 
Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

Now ready, Vol. I., in 8vo., price 14s. cloth, 

ANNALS OF CHEMICAL MEDICINE; 
including the Application of Chemistry to Physiology, Patho¬ 

logy, Therapeutics, Pharmacy, Toxicology, and Hygiene. Edited bv 
J. L. W. Thudichum, M.D. 

London: LONGMANS and CO. 

Just published (London : J. and A. CHURCHILL), price 16s. 

A HANDBOOK OF MODERN CHEMIS- 
■P*- TRY. By Charles Meymott Tidy, M.B., F.C.S., Professor 
of Chemistry and of Forensic Medicine at the London Hospital. 

Just published in extra fcp. 8vo.. price 4s. 6d. 

BLOWPIPE ANALYSIS. 
By J. LANDAUER. Authorised English Edition by TAMES 
TAYLORand W. E. KAY, of the Owens College, Manchester 
With Illustrations. 

MACMILLAN and CO., London. 

This Day, crown 8vo., with Wood Engravings, 3s., cloth; postage, 5d, 

PLECTRO-PLATING: A Practical Hand- 
/ book, including the Praftice of Eledtro-Typing. By I. W 

URQUHART, C.E. „ b y J 
A Handbook embodying practical working diredtions applicable 

to the pradtice of the plating-shop and the requirements of amateurs. 

Crosby Lockwood and Co., 7, Stationers’ Hall Court, London, E.C. 

Just published iSmo., price 3s. 

QUESTIONS ON CHEMISTRY. 
A Series of Problems and Exercises in Inorganic and Organic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. 

MACMILLAN and CO., London. 

TO MANUFACTURING CHEMISTS. 

An Importer of Cobalt Ore wishes to arrange 
^ * tor its treatment at a price per ton, or on terms of dividing 
profits.—Address, Cobalt, Chemical News Office. Boy Court 
Ludgate Hill, London, E.C. 

YWanted, for a Works, a Practical Chemist 
* V who understands, the manufadture of Aniline, &c., Dyes. State 

terms and qualifications.—Address, W. B., Chemical News Office 
Boy Court, Ludgate Hill, London, E.C. 

CHOP TO BE LET OR SOLD.—Noble 
Corner; good opening for Chemist. Contains 4 bedrooms, 

drawing-room, parlor, kitchen, scullery, spacious shop with large 
stores under, plate-glass front, revolving shutters, &c. Rent £70, 
Price £900.—Apply to A. Peacock, on the premises, 3, Market Place, 
Landor Road, Clapham Rise, S.W., or at 283, Mayall Road, Herne 
Hill) S.E, 
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L. OERTLING, 
TURNMILL STREET 

OPPOSITE FARRINGDON 
STATION. 

STREET)' 

MANUFACTURER OF 

CHEMICAL^ ASSAY; A 1011101 BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

.A.. Xj. G-. DEH¥E, HEX _A_ Xi Xj ZED - O XT - S _A. _A_ XiTU 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agents, DOMEIER AND CO., 
Machinery Department (Manager, J. MARZELL), 3, Botolph Lane, London, E.C. 

SPECIALITIES. 

Finest Crystallised, Lump, Ground, and Granu¬ 
lated of every quality, and Prepared for 
Chlorine, Glass, Steel, Fer/o-Manganese, 
Pottery, Battery, and Every Purpose. 

(Hydrate of Alumina) Of high percentage of 
Alumina and almost free from iron, The 
Cheapest, Best, and Most Profitable 

article from which to produce Alum, Alum 

Cake, and Sulphate op Alumina, he. 
[BRAND, “ IRISH HILL BAUXITE.”] 

Of the Very Finest Quality for Acid, Soda, Glass, 
Flux, and all purposes. 

(Carbonate and Sulphate.) Crystallised, Seledted 
Lump and Ground for all uses. 

Magnesite, Felspar, Arsenic, Phosphates, French 
Chaik, Strontia, Wolfram, Chrome, Terra 
Alba, Rotten Stone, China Clay, Umbers, 
Ochres, Antimony, Calamine, Emery Stone, 
all Oxides, and all 

MINERALS, CHEMICALS, AND COLOURS. 

GEO. G. BLACKWELL, 
MINE PROPRIETOR, 

Manganese and Mineral Works, Grinding Mills, and 
Ore Yards, GARSTON. 

OFFICES—5, CHAPEL STREET, LIVERPOOL. 

CHEMICAL & PHYSICAL APPARATUS, 
bottles, pure chemicals, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and xo, Half Moon Street, 

TVTAITGHIEST'TIS,.__ 

"PATENTS.—Mr. Vaughan, F.C.S:, British, 
•* Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
‘Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane 

Jjbsdpp and 8, Houndgate Darlingten. 

UNIVERSAL 

Filter-presses with Frames, 
THE BEST FILTER-PRESS ON THE MARKET, 

OF 

WEGELIN & HOBNER, 
Halle on Saale, Germany, 

ENGINEERS AND IRONFOUNDERS, 
Made in Wood, Iron, Bronze, or Lead, for the Filtration 

or Separation of Liquids from Solid Matters, with or 
without attachment, for the perfedt washing of the latter. 

Many hundred Presses sold for the manufacture of— 
Alum, Ani ine, Alizarine, Anthracene, Barytes, Blanc-fix, Berlin 
Blue, Beer Wort, White Lead, Carmine, Sulphate of Quinine, 
Carbonate of Magnesia, Caustic Soda, Ceresir.e, Chrome Colours, 
Tartaric Acid, Cream of Tartar, Gelatine, Glue, Glycerine, Graphite, 
Hydrated Alumina, Oxide of Nickel, Paraffine, Prussiate of Potash, 
Pyroligneous Acid, Printing Ink, Phosphoric Acid, Salt Brine, 
Salicylic Acid, Silicate Paints, Starch, Porcelain, China Clay, Glucose, 
Stearine, Ultramarine, Yeast, Zinc-white, Sugar, and Sugar 
Refineries pp. Experiments with substances to be filtered are care¬ 
fully made in our Testing Shop. 

Price and Reference Lists will be sent on application. 

BALANCES for PUBLIC ANALYSTS, 
■*—^ CHEMISTS and DRUGGISTS, &c., from 35s. upwards, 

W. STONE, 44, Gloucester St., Holborn, 
'Chemical, Assay, and Specific Gravity Balance Maker. 

Illustrated Price Lists by post. 

TOWN SON & MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price as. 6d 
post free. 

MANGANESE 

BAUXITE 

FLUOR-SPAR 
BARYTES 
CRYOLITE, 
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Chemical Apparatus—Scientific Instruments. 
APPARATUS FOR THE ANALYSIS OF WATER ACCORDING TO 

PROFESSORS FRANKLAND AND BISCHOF. 
CHEMICAL AND PHILOSOPHICAL PURPOSES AND LECTURES. 

ELECTRICAL, MEDICAL, AND EXPERIMENTAL COILS AND APPARATUS. 
BUNSEN’S MODIFIED FILTER PUMPS, from 10s 8d. to 67s 

GEISSLER’S TUBES. 
Electrical Lamps from 35s. upwards, and Battery of 40 quart Bunsen’s Cells for same at -£8. 

Catalogues and Illustrations will be sent gratuitously. A Liberal Discount allowed to Wholesale Buyers. a 

WHOLESALE IMPORTERS and MANUFACTURERS, 

AUG. BEL & CO., 
Sole Agents for Grenet’s Batteries, and Contractors to the Government. 

34, Maiden Lane, Southampton St., Strand, W.C. 

CAILLETETS TpPARaTus”FOR LIQUEFACTION OF GASES. 
For the convenience of Teachers and Students at the South Kensington Classes, the Science and Ar t Departmen 

has authorised us to keep a Stock in the store-room, first floor of the building, where the different s ets and othe 
articles are always ready for delivery. 

Sets of Apparatus as 

required by the Govern¬ 

ment Schools alway 

ready and kept in stock. 

Sets of Apparatus 
according to Professor 
Valentin’s Book of 
Chemistry,” Professor 
Attfield’s “ Manual of 
Chemistry,” &c., always 
in stock. 

ESTABLISHED 

1830. 

BEST 

DEVON GROUND 

MANGANESE. 

SIMS BROTHERS, 
BRITISH AND FOREIGN MANGANESE 

MINERS AND MERCHANTS, 
WONWOOD, TAVISTOCK, 

DEVOEF. 

Branch Office :—17, South Castle St., Liverpool. 

A Large Quantity of the various Qualities of Man¬ 
ganese always on hand. 

SPECIALITY—Very Finely Ground for Potters and Tile 
Makers, and Crystallised Manganese, of 
the Highest Quality. 

Fletcher’s 

Will with equal ease boil an egg in a small tin saucepan or mel 
half a hundredweight of lead in an iron pot. It will boil half a gallon 
of water in a flat copper kettle in five minutes, and will melt six 
pounds of lead or solder in an iron lad.e in seven minutes. Height 
5 inches. Price, in galvanised iron, 4s 6d. Complete list of Gas 
Furnaces for all purposes; hot and cold blast blowpipes ; automatic, 
foot, and hand blowers; instantaneous water heaters, &c.. on appli¬ 
cation. 

THOS. FLETCHER, 

MUSEUM STREET, WARRINGTON 

Solid Flame 
(trade mark) 

Burner. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA 
NEWTON, KEATES, & CO, 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufadturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfe&ing 

Powder, Refined Anthracene Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Produ&s. 
All communications to be addressed to the offices at Middlesbrough. 

Sutton Oak Manure Works, 

ST. HELEUS 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C 
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CALVERT’S CARBOLIC ACID. 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION, 1867. 

GOLD AND SILVER MEDALS, HAVRE, 1868. DIPLOME D’EXCELLENCE, AMSTERDAM. 

SILVER MEDAL, FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

'p' C. CALVERT & CO., of Bradford, Manchester (original and only Manufacturers of 
‘pure Medical Carblic Acid), beg to inform the Trade and large Consumers that their pure Medical Carbolic as well as cheaper 

qualities for Commercial, Veterinary, and Disinfecting Purposes, also Carbolic Acid Soaps for Medical, Toilet, and General Use, Soft Soap 
for Dogs, and Carbolic Acid Disinfecting Powder, may be had from any of the below-named Wholesale Agents — 

Apothecaries’ Soc., Lond’n 
Apothecaries’ Co.,Glasg’w 
Apothecaries’Hall, Dublin 
Allen & Hanburys 
J. Bell & Co. 
Barron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & C®. 
Baiss Brothers & Co. 
Barron, Squire, & Co. 
Battley & Watts 
Bewley & Draper 
H.B. Brady 
Bainbridge.& Pound 
Boileau & Boyd 
Curling & Co. 
Corbyn & Co. 

Clarke, Bleasdale, & Co. 
Clay, Dod, & Case 
Dakin Brothers 
Davy, Yates, & Co. 
Duncan, Flockhart, & Co. 
W. Edwards & Son 
Evans, Lescher, & Evans 
Evans, Sons, & Co. 
Evans, Gadd , & Co. 
Ferris & Co. 
Glasgow New Apoth. Co. 
General Apothecaries’ Co. 
W. & H. M. Goulding 
Goodall, Backhouse, & Co. 
Grimwade, Ridley, & Co. 
Hodgkinsons, Stead, & Co. 
Herrings & Co. 

Hodgkinsons, Freston, 
King 

Hearon, Squire, & Francis 
Hopkin & Williams 
Howards & Sons 
Hirst, Brooke, & Co. 
W. R. Hatrick & Co. 
P. Harris & Co 
Hunt & Co. 
J. Ismay 
Johnson & Sons 
Langtons, Edden,& Hicks 
Lynch & Co. 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, & Thompson 
H. C. Mason 

& W. Mather 
McMaster, Hodgson, & Co. 
J. F. Macfarlan & Co. 
J.M ackay 
R. H. Millard & Son 
Mackey, Sellers, & Co. 
Mottershead & Co. 
Newbery & Sons 
Paterson & Son 
Raim es & Co. 
J. Richardson & Co. 
Kaimes,Blanshards,& Co. 
J Reddish & Co 
Sanger & Sons 
Savory & Moore. 
W. Sutton & Co. 
R. Sumner & Co. 

James Sim & Co 
Sang & Barker 
Southall, Bros., & Co. 
W. Smeeton 
Slinger & Barnett 
P. Sandeman & Co. 
Tidman & Son 
Taylor, Gibson, & Co. 
Thacker & Hoffe 
Jas. Taylor 
J. Woolley, Sons, & Co. 
Wyleys & Co. 
Wilson & Kitchen 
C. H. Warner & Co. 
A. & J. Warren 
Walkingtcn & Son 
Wright,Layman,& Umn 

H A R M O Z E I 
A NEW CHEMICAL ROUND GAME. 

By T. H. DAVIS, F.C.S., Ipswich. 

N 

“ The Game carries with it a considerable amount of excitement, and the players become quickly and 
easily masters of Chemical formulae, which, when taught in the ordinary manner, are a /dread to the young student.” 

Packed in box, with instrudtions, price 3s. 6d. 

JAMES WOOLLEY, SONS, & 
69, MARKET STREET, MANCHESTER. 

CO. 

THOMAS ADKINS & CO., 
SMETHWICK, 

1TEAR BIEMIN-GHAM 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Phcenix Chemical Works Ironbridge. 

FACTORIES. 

Reddish and Bradfotd, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

MANUFACTURERS OF 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Pure Carbolic Acid, Cryst.at 42t!,2 C. I Discovered 

do. Hydrate of J by C. Lowe 

Medicinal do. Cryst. at 35° C. 
Commercial do.No.1 ,, 35° c. 

• • do. 2 ,, 290 c. 
IV do. 3 •» 12° c. 
* 1 do. 4 liquid at 0° c. 

Carbolic Acid Disinfecting Powder. 

Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

C tESYLATES OF SOD A, POTASH , 

2 Nc, Iron, and Alumina. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 
BEDMINSTER SMELTING WORKS, BRISTOL. 

A Chemist, with 15 years’ practical experience 
as Manager of Chemical Works, desires a Re-engagement. 

His varied experience in different chemical manufactories, together 
with his first class theoretical knowledge, qualify him to undertake 
processes requiring Improvements or the Working Out and Perfecting 
of new discoveries.—Address, S. S., Chemical News Office, Boy 
Court, Ludgate Hill, London, E.C. 

MANURE AND SULPHURIC ACID WORKS. 

Foreman required, thoroughly Practical, and 
understanding well the manufacture of sulphuric acid and 

manures. References, wages, and particulars to M., care of Shepperd 
and Morris, 22, London Street, Mark Lane, E.C. 

TO PRODUCERS OF MURIATIC ACID. 

A First Class Foreign Manufacturer of Fine 
Chemicals, who can give every security required, wishes to 

enter into correspondence with a LARGE PRODUCER OF 
MURIATIC ACID in England, in order to get a certain new pro¬ 
duct made, for the manufacture of which chlorine gas is required in 
large quantities. He would give all necessary information about the 
simple method of manufacturing the article, and BUY THE WHOLE 
PRODUCTION thereof by cash for a long period. Address, H. S., 
care of the Chemical News Office, Boy Court, Ludgate Hill, 
London, E.C.__ __ 

■yyanted, an Experienced Practical Manager 
* * fora large Alkali Works. Good character required. Address 

“Manager,” care of Lee and Nightingale, Advertising Agents, 
Liverpool. 

T HE N IT R O METE R. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 
Newcastle-on-Tyne. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 45. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

PRACTICAL CHEMISTRY (a Manual of). 
By A. Wynter Blyth, M.R.C.S., F.C.S., Public Analyst for 

the County of Devon. Part I.: Analysis of Foods—Sugar 
Starches ; Flour, Bread ; Milk, Butter, Cheese ; Tea, Coffee, Cocoa ; 
Alcoholic Liquids ; Condiments. Part II.: Detection of Poisons 
—Organic and Inorganic. With Tables and Diagrams. Crown. 8yo., 
cloth, 12s. Gd. 

“ Will be used by every analyst.”—Lancet. 
“ Stands unrivalled for completeness of information.”—Sanitary 

Record. 

London: CHARLES GRIFFIN and CO., Stationers’ Hall Court. 

Just published in extra fcp. 8vo.. price 4s. 6d. 

BLOWPIPE ANALYSIS. 
By J. LANDAUER. Authorised English EditionEy JAMES 
TAYLOR and W. E. KAY, of the Owens College, Manchester 
With Illustrations. 

MACMILLAN and CO., London. 

Just published i8mo., price 3s. 

QUESTIONS ON CHEMISTRY. 
A Series of Problems and Exercises in Inorganic 
Chemistry. By F. JONES, F.R.S.E., F.C.S. 

and Organic 

MACMILLAN and CO., London. 

This Day, crown 8vo., with Wood Engravings, 5s., cloth ; postage, 5d 

pLECTRO-PLATING: A Practical Hand- 
J—^ book, including the Practice of Eledtro-Typing. By I W 
URQUHART, C.E. J 

A Handbook embodying practical working directions applicable 
to the practice of the plating-shop and the requirements of amateurs. 

Crosby Lockwood and Co., 7, Stationers’ Hall Court, London, E.C. 

PARTNERSHIP. 

A Gentleman, with £2000 to £3000 at com¬ 
mand, wishes a Partnership in a paying Chemical Manufacturing 

Business.—Address, with particulars, in confidence, to L. K. D. 
Chemical News Office, Boy Court, Ludgate Hill, London, E.Q. ’ 

(c phemical and Physical Researches,” by 
Thomas Graham. The advertiser wishes to obtain a copy of 

this book. Apply, with price, E. W., care of Mr. George Shaw, 37 
Temple Street, Birmingham. 

HP wo Pressure Boilers or Digesters of 400 gal- 
■* Ions capacity, with agitators, stuffing box, bevel wheels, driving 

pulleys, &c , complete, for Sale, in London. Also two wrought-iron 
tanks, 3000 gallons each, in good order and well made. A few hydro¬ 
meters, hand pumps, American stove, and ather articles: the clearing s 
up of a factory are to be sold also. W. E., Chemical News Office, 
Boy Court, Ludgate Hill, London, F,,C. 
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DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

.A.. Xj- G-. DBHUE, HAILE-OIT-S A ALE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agents, 

DOMEIER AND CO., Machinery Department (Manager, J. MARZELL), 

3, BOTOLPH LANE, LONDON, E.C. 

SPECIALITIES. 

Finest Crystallised, Lump, Ground, and Granu¬ 
lated of every quality, and Prepared for 
Chlorine, Glass, Steel, Ferro-Manganese, 
Pottery, Battery, and Every Purpose. 

(Hydrate of Alumina) Of high percentage of 
Alumina and almost free from Iron, The 
Cheapest, Best, and Most Profitable 

article from which to produce Alum, Alum 

Cake, and Sulphate of Alumina, &c. 

[BRAND, “ IRISH HILL BAUXITE.”] 

Of the Very Finest Quality for Acid, Soda, Glass, 
Flux, and all purposes. 

(Carbonate and Sulphate.) Crystallised, Selected 
Lump and Ground for all uses, 

Magnesite, Felspar, Arsenic, Phosphates, French 
Chalk, Strontia, Wolfram, Chrome, Terra 
Alba, Rotten Stone, China Clay, Umbers, 
Ochres, Antimony, Calamine, Emery Stone, 
all Oxides, and all 

MINERALS, CHEMICALS, AND COLOURS. 

GEO. G. BLACKWELL, 
MINE PROPRIETOR, 

Manganese and Mineral Works, Grinding Mills, and 
Ore Yards, GARSTON. 

OFFICES—5. CHAPEL STREET, LIVERPOOL. 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and io, Half Moon Street, 

_MANTCHESTEB._ 

"PATENTS.—Mr. Vaughan, F.C.S., British, 
JL Foreign, and Colonial PATENT AGENT. Special attention 

given to Inventions relating to Chemistry, Mining, and,Metallurgy. 
“ Guide to Inventors” Free b; Post.—Offices, 67, Chancery Lane, 
London, W.C., and 8, Houndgate Darlington. 

UNIVERSAL 

Filter-presses with Frames, 
THE BEST FILTER-PRESS ON THE MARKET, 

OF 

WEGELIN & HUBNER, 
Halle on Saale, Germany, 

ENGINEERS AND IRONFOUNDERS, 
Made in Wood, Iron, Bronze, or Lead, for the Filtration 

or Separation of Liquids from Solid Matters, with or 
without attachment, for the perfedt washing of the latter. 

Many hundred Presses soldJor the manufacture of— 
Alum, Ani.ine, Alizarine, Anthracene, Barytes, Blanc-fix, Berlin 
Blue, Beer Wort, White Lead, Carmine, Sulphate of Quinine, 
Carbonate of Magnesia, Caustic Soda, Ceiesine, Chrome Colours, 
Tartaric Acid, Cream of Tartar, Gelatine, Glue, Glycerine, Graphite, 
Hydrated Alumina, Oxide of Nickel, Paraffine, Prussiate of Potash, 
Pyroligneous Acid, Printing Ink, Phosphoric Acid, Salt Brine, 
Salicylic Acid, Silicate Paints, Starch, Porcelain, China Clay, Glucose, 
Stearine, Ultramarine, Yeast, Zinc-white, Sugar, and Sugar 
Refineries pp. 

Experiments with Substances to be Filtered are carefully 
made in our Testing Shop. 

Price and Reference Lists will he sent on application. 

OALANCES for PUBLIC ANALYSTS, 
-*-0 CHEMISTS and DRUGG 1STS, &c , from 35s. upwards. 

W. STONE, 44, Gloucester St., Holborn, 
Chemical, Assay, and Specific Gravity Balance Maker. 

Illustrated Price Lists by post. 

TOWN SO N & M ERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufadturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d 
post free. 

MANGANESE 

BAUXITE 

FLUOR-SPAR 

BARYTES 

CRYOLITE, 
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SIMS BROTHERS, 
BRITISH AND FOREIGN MANGANESE 

MINERS AND MERCHANTS, 
WONWOOD, TAVISTOCK, 

DEYOIT. 

Branch Office:—17, South Castle St., Liverpool. 

A Large Quantity of the various Qualities of Man¬ 
ganese always on hand. 

SPECIALITY—Very Finely Ground for Potters and Tile 
Makers, and Crystallised Manganese, of 
the Highest Quality. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

BISULPHIDE OF CARBON^ 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & GHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Phcemx Chemical Works Ironbridge. 

THOMAS ADKINS & CO., 
SMETHWICK, 

TnTIEJLIR, IB I jR- JVH 11ST C3- ZE3I _A_ UVC 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE,1 

HIRED oxide' 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers , 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations. 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON 

BECKER & SONS, 
MANUFACTURERS of 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

JULIUS HULSEN & CO., 
NEWCASTLE-ON-TYNE, 

Agents for the Brand (B.C.). 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, slidingfront,counterpoised, to carry30grammes 
in each pan and turn to £ milligramme.nickel plated pans £2 10 

Ditto, ditto,in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERCER. 
BLANC FIXE for Paper Enamelling Purposes ; Dull and 

Bright Surface. 
CHLORIDE OF BARIUM, Calcined, 95% for Sugar 

Refining purposes, &c., &c. 

MANUFACTURED AT THE 

BLAYDON CHEMICAL WORKS, 
__B LAYDON-ON - T YN EL_ 

Cilicates of Soda and Potash in the stajte ox 
^ Soluble glass, or in CONCENTRATED SOLUTION if first 
quality, suited for the manufacture of Soap and other purposes, 
supplied on best terms by W. GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, W ater Lane, Tower 
Street, E.C., who hold stock ready for delivery. 

Becker’s Complete Lists forwarded by post on receipt of id. stam 
or free on application. 

JAMES WOOLLEY, SONS, & CO., 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CEIEMICAL AND SCIENTIFIC APPARATUS 
CHEMICAL REAGENTS, &c., 

FOR THE USE OF 

Analysts, Science Teachers, and Manufacturers 

Price Lists on application 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

MANUFACTURERS OF 

STONEWARE ACID PUMPS AND COCKS, 
STILLS, RETORTS, CONDENSING WORMS, 

WOLFF’S BOTTLES, 

PERCOLATORS, AIR-TIGHT JARS, 

And every description of Stoneware for Chemical Purposes, 
warranted to resist the strongest acids. 

PLUMBAGO CRUCIBLES AND OTHER 

FIRE-STANDING GOODS. 

CHEMISTS’ & DRUGGISTS’ GLASS. PORCELAIN TAPS 

Price Lists of any of the above, and of every description of 

Stoneware, may be had on application. 

Messrs. D. and W. were awarded a MEDAL for ACID PUMPS, and also one for 
PLUMBAGO CRUCIBLES, at the Vienna Exhibition, 1873. 

Head Offices and Show Rooms, HIGH STREET, LAMBETH, S .E 
Depots:—Granville Wharf, Wood Street, Birmingham; 100, Soho Street, Liverpool ; Hope Street, Salford, 

Manchester ; and 6, Rue de Paradis Poissoniere. Paris. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

anufadlurer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas,Carbolic Acid and Disinfedting 

Powder, Refined Anthracene .Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, See., Sec. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Produdts. 
All communications to be addressed to the offices at Middlesbrough. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HELEN'S 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 
FACTORIES. 

Reddish and Bradfosd, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

Pure Carbolic Acid, Cryst. at 420,2 C. 

• 11 do. Hydrate of 
Medicinal do. Cryst. at 35° C. 
Commercial do.No.1 ,, 35° C. 

» 9 do. 2 ,, 290 C. 

t V do. 3 11 12° C. 

• 1 do. 4 liquid at o° C. 

|by C. Lowe 

Carbolic Acid Disinfecting Powder. 

JOHN CLrIFF, 

STONEWARE MANUFACTURER, 

MANUFACTURERS OF 
Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 
Sulpho-Phenates & Sulpho- 

C resylatesofSoda,Potash, 
2 .nc. Iron, and Alumina. 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Benzol (Cryst,). 
Anthracene. 
Naphthaline. 
Picric Acid (Cryst. 

and Paste). 
Aurine (Rosolic Acid, 

Cake and Solution.) 

Late JOHN CLIFF & Co. \ 

Formerly STEPHEN GREEN. 

6 IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 

London; Printed and Published for the Proprietor by Edwin John Davby, at the Office, Boy Court, Ludgate Hill E.C. 
November 28,1879. 
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Researches on the Adtion of Organic Substances on the Ultra¬ 

violet Rays of the Spedtrum, by W. N. Hartley, F.R.S.E., &c., 
and A. K. Huntington, F.I.C., F.C.S.i. 269 

On the Use of the Polariscope in Determining the Progress and 
Completion of Oxidation in Converting Anthracene, Crude or 
otherwise,into Anthraquinone, by Benj. Nickels, F.C.S., F.I.C. 270 

Notes of some Observations on Nitrification, by Edmund W. 
_ Davy, A.M., M.D. 271 
On the Separation of the Heavy Metals of the Ammonium Sul¬ 

phide Group, by Clemens Zimmermann . 273 
Influence of Acetic Acid on the Separation of Iron as a Basic 

Acetate from Manganese, Zinc, Cobalt, and Nickel, by John 
Jewett. 273 

Notices op Books. 274 
Correspondence.—Ozonisers . 275 
Chemical Notices from Foreign Sources.275 

SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

Situation wanted as Assistant Manager or 
Chemist. Advertiser i3 a good Chemist, and has had seven 

years pradtical experience in large Alkali Works in Lancashire. Good 
references.—Address, Chenvst, J. W. Vickers, General Advertising 
Office, 5, Nicholas Lane, London, E.C. _ 

A/*/’anted, a Lad with Chemical Knowledge to 
’ assist in Laboratory of Manure and Vitriol Works in Ireland. 

One who has had some experience in quantitative analysis preferred. 
—State qualifications, antecedents, age, and wages expedted to A.A., 
Chemical News Office, Boy Court Ludgate Hill, London, E.C. 

Aft/-anted, an Experienced Practical Manager 
* ’ for a large Alkali Works. Good charadter required. Address 

“ Manager,” care of Lee and Nightingale, Advertising Agents, 
Liverpool. 

Two Pressure Boilers or Digesters of 400 gal- 
Ions capacity, with agitators, stuffing box, bevel wheels, driving 

pulleys, &c., complete, for Sale, in London. Also two wrought-iron 
tanks, 3000 gallons each, in good order and well made. A few hydro¬ 
meters, hand pumps, American stove, and other articles: the cleari n g 
up of a fadtory are to be sold also. W. E., Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. 

TO CAPITALISTS. 

T70R SALE, by Private Treaty, the Lease, 
Plant, and Machinery of a Chemical Manufactory in the South 

Eastern District of London. An Agricultural Merchant’s Business 
has been carried on in conjunction with it, and a purchaser would 
have the option of acquiring that also.—For terms and full particulars 
apply to Messrs. Boyes and Child, Accountants, 42, Poultry, London, 
E.C., or to G. H. Finch, Esq., Solicitor,39, High Street, Borough, S.E. 

THE NITR OlVl E T E R . 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 
Newcastle-on-Tyne. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

Just published (London: J. and A. CHURCHILL), price 16s. 

A HANDBOOK OF MODERN CHEMIS- 
T*- TRY. By Charles Meymott Tidy, M.B., F C.S , Professor 
of Chemistry and of Forensic Medicine at the London Hospital. 

CITY AND GUILDS OF LONDON INSTITUTE. 
FOR THE ADVANCEMENT OF 

TECHNICAL EDUCATION. 

EVENING LECTURES 
ON 

CHEMISTRY AND PHYSICS, 

especially with reference to the instrudtion of persons engaged, or 
about to engage, in manufadturing industries, at the Cowper Street 
Schools, Fmsbury. 

Prof. Ayrton, A.M., Inst. C.E., will deliver a course of Twelve 
Ledtures on “ The Principles of Machinery,” on successive Monday 
evenings, commencing on January 5th, at 7 p.m. 

Prof. Armstrong, F.R.S , will deliver a course of twelve ledtures 
on “ The Chemistry of the more important Non-Metals,” on succes¬ 
sive Monday evenings, commencing January 5th, at 8 p.m. 

Profs. Armstrong and Ayrton will also hold classes for pradtical 
Laboratory instrudtion. The Chemistry class will be held on 
Wednesdays from7—9 p.m., commencing January 7th; the Physics 
class on Fridays, from 7—9 p.m., commencing January glh. 

Fee for either course of ledtures, 53. ; for the two courses, 7s. 6d.; 
for a single ledture, 6d. Fee for laboratory instrudtion (iH demon¬ 
strations) in either subjedt 7s. 6d. 

Persons desirous of joining the pradtical classes are requested to 
send their names to the respedtive Professors. Detailed syllabuses of 
the ledtures may be obtained at Mercers’. Drapers', and Ciothworkers’ 
Halls, and at the Cowper Street Schools, Finsbury, E.C. 

A Chemist, with considerable experience in 
Coal-Tar Produdts. wishes a Re-engagement as Manager or 

Consulting Chemist.—Address, S. S., Chemical ISews Office, Boy 
Court, Ludgate Hill, London, E.C. 

A Chemist (31), who has studied in England 
and Germany, of considerable experience in commercial 

analyses and in large works in England, is open for an engagement 
as Chemist, Manager, or Sub. First class testimonials.— Address, 
Chemist, W. Porteous and Co., Advertising Agents, Glasgow. 

PARTNERSHIP. 

A Gentleman, with £2000 to £3000 at com¬ 
mand, wishes a Partnership in a paying Chemical Manufadturing 

Business.—Address, with particulars, in confidence, to L. K. D , 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

/T'he Advertiser, who has been working in 
Chemistry for some few years, wishes to enter a Chemical or 

other Works with a view to future Partnership. First class certifi¬ 
cates and testimonials.—Address, H. H,, Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. 
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L. OERTLING, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET) 
\ STATION. I 

MANUFACTURER OF 

CHEMICAL; ASSAY; A BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862. 

A. L. G. DEH N E’S 

THE a 

MEMBRANE-PUMPS 

AIR-PUMPS 

(For Acid Liquors and Sliming Precipitates. The Piston is 
\ protected against coming into contadt with the Liquor. 

(For Forcing Liquors by means of Mont-jus. 
( For Vacuum, &c. 

UNIVERSAL ” CONDENSING POT Working under All Pressures. 

Filter-Presses, Pumps, Pressure Gauges, Valves and Boiler Mountings, &c., &c. 

Estimates and information given on application by the Agents, 

DOMEIER AND CO., Machinery Department (Manager, J. MARZELL), 

3, BOTOLPH LANE, LONDON, E.C. 

SPECIALITIES. 

Finest Crystallised, Lump, Ground, and Granu¬ 
lated of every quality, and Prepared for 
Chlorine, Glass, Steel, Ferro-Manganese, 
Pottery, Battery, and Every Purpose. 

(Hydrate of Alumina) Of high percentage of 
Alumina and almost free from Iron The 
Cheapest, Best, and Most Profitable 

article from which to produce Alum, Alum 

Cake, and Sulphate of Alumina, &c. 
[BRAND, “ IRISH HILL BAUXITE.”J 

Of the Very Finest Quality for Acid, Soda, Glass, 
Flux, and all purposes. 

(Carbonate and Sulphate.) Crystallised, Seledted 
Lump and Ground for all uses. 

Magnesite, Felspar, Arsenic, Phosphates, French 
Chalk, Strontia, Wolfram, Chrome, Terra 

• Alba, Rotten Stone, China Clay, Umbers, 
Ochres, Antimony, Calamine, Emery Stone, 
all Oxides, and all 

MINERALS, CHEMICALS, AND COLOURS. 

GEO. G. BLACKWELL, 
MINE PROPRIETOR, 

Manganese and Mineral Works, Grinding Mills, and 
Ore Yards, GARSTON. 

OFFICES—5, CHAPEL STREET, LIVERPOOL. 

“CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSIIEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

MANCHESTEB. _ 
PATENTS.—Mr. Vaughan, F.C.S., British, 
-L Foreign, and Colonial PATENT AGENT. Special attention 

given to Inventions relating to Chemistry, Mining, and,Metallurgy. 
“ Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane, 
London, W.C., and 8, Houndgate Darlington. 

UNIVERSAL 

Filter-presses with Frames, 
THE BEST FILTER-PRESS ON THE MARKET, 

OF 

WEGELIN & HUBNER, 
Halle on Saale, Germany, 

ENGINEERS AND IRONFOUNDERS, 
Made in Wood, Iron, Bronze, or Lead, for the Filtration 

or Separation of Liquids from Solid Matters, with or 
without attachment, for the perfedt washing of the latter. 

Many hundred Presses soldpor the manufacture of— 
Alum, Aniline, Alizarine, Anthracene, Barytes, Blanc-fix, Berlin 
Blue, Beer Wort, White Lead, Carmine, Sulphate of Quinine, 
Carbonate of Magnesia, Caustic Soda, Ceresir.e, Chrome Colours, 
Tartaric Acid, Cream of 1'artar, Gelatine, Glue, Glycerine, Graphite, 
Hydrated Alumina, Oxide of Nickel, Paraffine, Prussiate of Potash, 
Pyroligneous Acid, Printing Ink, Pho.-phoric Acid, Salt Brine, 
Salicylic Acid, Silicate Paints, Starch, Porcelain, China Clay, Glucose, 
Stearine, Ultramarine, Yeast, Zinc-white, Sugar, and Sugar 
Refineries pp. 

Experiments with Substances to be Filtered are carefully 
made in cur Testing Shoo. 

Price and Reference Lists will be sent on application. 

BALANCES for PUBLIC ANALYSTS, 
CHEMISTS and DRUGG ISTS, &c., from 35s. upwards. 

W. STONE, 44, Glouc-ster St., Holborn, 
Chemical, Assay, and Specific Gravity Balance Maker. 

Illustrated Price Lists by post. 

TOWNSON & MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS. &c„ 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 28.64* 
post free. 

MANGANESE 

BAUXITE 

FLUOR-SPAR 

BARYTES 

CRYOLITE, 
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Fletcher’s Solid Flame 
(TRADE MARK) 

Burner. 

Will with equal ease boil an egg in a small tin saucepan or mel 
half a hundredweight of lead in an iron pot. It will boil half a gallon 
of water in a flat copper kettle in five minutes, and will melt six 
pounds of lead or solder in an iron ladle in seven minutes. Height, 
5 inches. Price, in galvanised iron, 4s. 6d. Complete list of Gas 
Furnaces for all purposes; hot and cold blast blowpipes ; automatic, 
foot, and hand blowers; instantaneous water heaters, &c.. on appli¬ 
cation. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also ail other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Anolication. 

TESTIMONIAL. 
"We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffoidshire, February, 1878. 

TOLL END BRICK-WORKS, 

TIPTON, STAFFORDSHIRE. 

V^Tater-Glass, or Soluble Silicates of Soda 
* ’ and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY'S, Ardwick Chemical 
Works Manchester. 

•DOYAL POLYTECHNIC.-GHOST 
-LY ILLl SIONS; .The Puzzled Artist, The Knight Watching 
his Armour, daily by Mr J. L. King.—THE PHYSIOSCOPE, 
MICROSCOPE, KALEIDOSCOPE, CHROMATROPES, &c. 
—EDISON’S LOUD SPEAKING TELEPHONE, demonstrated 
by Mr. T. C. Hepwortb.—The latest and most wonderful invention in 
DIVING, Fleuss’s Apparatus, enab ing the Diver to remain nnder 
water any length of time, without any assistance from or connection 
with the surla^e, demonstrated in the Large Tank by the Inventor,— 
THE CHEMISTRY OF COAL, an Experimental Leaure, and 
FLASHING SIGNALS, by Mr. J. L. King.—CAVES AND 
CREVICES, by Mr. T. C. Hepworth— INSTRUMENTAL CON¬ 
CERT by ihe talented Mdlles. and Master Paggi. — GRAND 
POPULAR VOCAL c OCERT under the direaion of Mr. Stedman, 
every Monday at 9. Admission to the Institution is. Open 10 till 1, 
2 till 5, and 6 till 10. 
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including Indices, £1 
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£ s. a. 
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Whole page. •• .. 3 O o 

A reduction made for a series of insertions. 

Cheques and Post-Office Orders, crossed “ London and County 
Bank,” payable to the order of William Crookes. 
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BEST 

DEVON GROUND 

MANGANESE. 

SIMS BROTHERS, 
BRITISH AND FOREIGN MANGANESE 

MINERS AND MERCHANTS, 
WONWOOD, TAVISTOCK, 

DE VOU„ 

Branch Office :—17, South Castle St., Liverpool. 

A Large Quantity of the various Qualities of Man¬ 
ganese always on hand. 

SPECIALITY—Very Finely Ground for Potters and Tile 
Makers, and Crystallised Manganese, of 
the Highest Quality. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C 

S. A. SADLER, ~ 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 

Newfall Tar Works, Carlton; 
Ammonia Works, Stockton-on-Tees; 

and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

Manufacturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas,Carbolic Acid and Disinfecting 

Powder, Refined Anthracene .Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Produdts. 

All communications to be addressed to the offices at Middlesbrough. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST„ HELENS, 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 
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CALVERT’S CARBOLIC ACID. 
HIGHEST PRIZE MEDAL AT PARIS EXHIBITION, 1867. 

GOLD AND SILVER MEDALS, HAVRE, 1868. DIPLOME D’EXCELLENCE, AMSTERDAM. 

SILVER MEDAL, FIRST CLASS, NAPLES, 1871. GOLD MEDAL, MOSCOW, 1872. 

p' C. CALVERT & CO., of Bradford, Manchester (original and only Manufacturers of 
‘pure Medical Carblic Acid), beg to inform the Trade and large Consumers that their pure Medical Carbolic as well as cheaper 

qualities for Commercial, Veterinary, and Disinfedling Purposes, also Carbolic Acid Soaps for Medical, Toilet, and General Use, Soft Soap 
for Dogs, and Carbolic Acid Disinfecting Powder, may be had from any of the below-named Wholesale Agents — 

Apothecaries’ Soc.,Lond’n 
Apothecaries’ Co.,Glasg’w 
Apothecaries’ Hall, Dublin 
Allen & Hanburys 
J. Bell & Co. 
3arron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & C®. 
Baiss Brothers & Co. 
Barron, Squire, & Co. 
Battley & Watts 
Bewley & Draper 
H. B. Brady 
Bainbridge & Pound 
Boileau & Boyd 
Curling & Co. 
Corbyn & Co. 

Clarke, Bleasdale, & Co. 
Clay, Dod, & Case 
Dakin Brothers 
Davy, Vates, & Co. 
Duncan, Flockhart, & Co. 
W. Edwards & Son 
Evans, Lescher, & Evans 
Evans, Sons, & Co. 
Evans, Gadd , & Co. 
Ferris & Co. 
Glasgow New Apoth. Co. 
General Apothecaries' Co. 
W. & H. M. Goulding 
Goodall, Backhouse, & Co. 
Grimwade, Ridley, & Co. 
Hod^kinsons, Stead, & Co. 
Herrings & Co. 

Hodgkinsons, Freston, 
King 

Hearon, Squire, & Francis 
Hopkin & Williams 
Howards & Sons 
Hirst, Brooke, & Co. 
W. R. Hatrick & Co. 
P. Harris & Co 
Hunt & Co. 
J. Ismay 
Johnson & Sons 
Langtons, Edden,& Hicks 
Lynch & Co. 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, & Thompson 
H. C. Mason 

& W. Mather James Sim & Co 
McMaster, Hodgson, & Co. 1 Sang & Barker 
J. F. Macfarlan & Co. 
J. M ackay 

H. Millard & Son 
Mackey, Sellers, & Co. 
Mottershead & Co. 
Newbery & Sons 
Paterson & Son 
Raimes & Co. 
J. Richardson & Co. 
Raimes,Blanshards,& Co. 
J Reddish & Co 
Sanger & Sons 
Savory & Moore. 
W. Sutton & Co. 
R. Sumner & Co. 

Southall, Bros., & Co. 
W. Smeeton 
Slinger & Barnett 
P. Sandeman & Co. 
1 idman & Son 
Taylor, Gibson, & Co. 
Thacker & Hoffe 
Jas. Taylor 
J. Woolley, Sons, & Cc. 
Wyleys & Co. 
Wilson & Kitchen 
C. H. Warner & Co, 
A. & J. Warren 
Walkingtcn & Son 
Wright,Layman,& Umney 

HARMOZEIN, 
A NEW CHEMICAL ROUND GAME. 

By T. H. DAVIS, F.C.S., Ipswich. 

“ The Game carries with it a considerable amount of excitement, and the players become quickly and 
easily masters of Chemical formulae, which, when taught in the ordinary manner, are a dread to the young student.” 

Packed in box, with instructions, price 3s. 6d. 

JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET. MANCHESTER. 

THOMAS ADKINS & CO., 
SMETHWICK, 

TTEAE BIEMI1TGHAM 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

TETRACHLORIDE OF CARBON. 

BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Phoenix Chemical Works Ironbridge, 

FACTORIES. 

Reddish and Bradfold, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

Purr Carbolic Acid, Cryst. at 42°'2 C. 
1 11 do. Hydrate of 

Medicinal do. Cryst. at 35° C. 
Commercial do.No.1 ,, 35° C. 

• > do. 2 ,, 290 C. 
> . do. 3 ,, 12° C. 
f • do. 4 liquid at o° c. 

Carbolic Acid Disinfecting Powder. 

MANUFACTURERS OF 
Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

C iesylatesofSoda,Potash, 

2 nc. Iron, and Alumina. 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Crjst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

STONEWARE manufacturer. 

Late JOHN CLIFF & Co. 
Formerly STEPHEN GREEN. 

o IMPERIAL POTTERIES, 
LAMBETH. 

OLD QUAY, 

RUNCORN. 
London : Printed ml Published for the Proprietor by Edw in John Davey, at the Office, Boy Court, Ludgate Hill E.C. 

December 5, 1879. 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. yd. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

PRACTICAL CHEMISTRY (a Manual of). 
A By A. Wynyer Blyth, M.R.C.S., F.C.S., Public Analyst for 

the County of Devon. Part I.: Analysis of Foods_Su^ar 

Starches ; Flour, Bread ; Millc, Butter, Cheese ; Tea, Coffee, Cocoa • 
Alcoholic Liquids ; condiments. Part II.: Detection of Poisons 
•—Organic and Inorganic. With Tables and Diagrams. Crown 8vo. 
cloth, 12s. 6d. 

“ Will be used by every analyst.”—Lancet. 
“ Stands unrivalled for completeness of information.”_Sanitary 

Record. y 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

partnership, about £2000.— 
-*• a good Chemist, is desirous of en 

PARTNERSHIP. A Gentleman, with £2000 to £3000 at com¬ 
mand, wishes a Partnership in a paying Chemical Manufadturing 

Business.—Address, with particulars, in confidence, to L. K. D., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

Situation Wanted in Laboratory or Works by 
a Young Gentlemen. Has experience in all kinds of Chemical 

Work, and is Author of several original investigations.—Address, 
“ 452,” care of Porteous and Co., Advertising Agents, Glasgow. 

.—Advertiser, who is 
mtering a Manufadturing or 

Wholesale Business, in or near London, requiring the above capital : 
must bear stridtest investigation.—Address, A.I.Z , Messrs. Deacon’s, 
154, Leadenhall Street, E.C. 

\\7anted, an Experienced Practical Manager 
’ * for a large Alkali Works. Good charadter required. Address 

“Manager,” care of Lee and Nightingale, Advertising Agents, 
Liverpool. 

PHENIC AND PHTHALIC ACID. 

A/Takers of the above are requested to send in 
their Lowest Prices and full particulars to K. P., Chemical 

News Office, Boy Court, Ludgate Hill, London, E.C. 

'pwo Pressure Boilers or Digesters of 400 gal- 
J Ions capacity, with agitators, stuffing box, bevel wheels, driving 

pulleys, &c , complete, for Sale, in London. Also two wrought-iron 
tanks, 3000 gallons each, in good order and well made. A few hydro¬ 
meters, hand pumps, American stove, and sther articles: the clearing 
up of a fadtory are to be sold also. W. E., Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. 

THE N ITRO METER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 
to— 

BRADY & MARTIN, 
N ewcastle-on-Tyne. 

London: CHARLES GRIFFIN and CO., Stationers’ Hall Court. 

PITY AND GUILDS OF LONDON INSTITUTE 
FOR THE ADVANCEMENT OF 

TECHNICAL EDUCATION. 

EVENING LECTURES 
ON 

CHEMISTRY AND PHYSICS, 

especially with reference to the instruaion of persons engaged or 
about to engage, in manufaauring industries, at the Cowper Street 
Schools, Finsbury. 

Prof. Ayrton, A.M., Inst. C.E., will deliver a course of Twelve 
Leaures on “ The Principles of Machinery,” on successive Mondav 
evenings, commencing on January 5th, at 7 p.m. ' 

Prof. Armstrong, F.R.S , will deliver a course of twelve leaures 
on “ The Chemistry of the moie important Non-Metals,” on succes¬ 

sive Monday evenings, commencing January 5th, at 8 p.m. 
Profs. Armstrong and Ayrton will also hold classes for praaical 

Laboratory instruaion. The Chemistry class will be held 
Wednesdays fromy— 9 p m., commencing January 7th; the Physics 
class on Fridays, from 7—9 p.m., commencing January gth. * 

Fee for either course of leaures, 5s.; for the two courses 7s 6d • 
for a single leaure, 6d. Fee for laboratory instruaion (18’demon¬ 
strations) in either subjea 7s. 6d. 

Persons desirous of joining the praaical classes are requested to 
send their names to the respeaive Professors. Detailed syllabuses of 
the leaures may be obtained at Mercers’. Drapers’, and Ciothworkers’ 
Halls, and at the Cowper Street Schools, Finsbury, E.C. 

A Chemist, with considerable experience in 
•^"A Coal-Tar Produas. wishes a Re-engagement as Manager or 
Consulting Chemist.—Address, S. S., Chemical News Offir? 
Court, Ludgate Hill, London, E.C. ’ coy 

A Chemist (31), who has studied in England 
TA and Germany, of considerable experience in commercial 
analyses and in large works in England, is open for an erma°-emen<- 
as Chemist, Manager, or Sub. First class testimonials.—Address* 
Chemist, W. Porteous and Co., Advertising Agents, Glasgow. 

An Analytical Chemist desires an engagement 
in Chemical, Iron, Artificial Manure Works, Paper Mill or 

other manufactory where a good knowledge of Chemistry would be 
useful. Good references, moderate salary, no objedtion to going 
abroad.—Address J. B. D., Chemical News Office, Bov Court 
Ludgate Hill, London, E.C. ’ y L'ourt> 
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if--^1 L. OERTLING, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET\ 
V STATION. • / 

MANUFACTURER OF 

CHEMICAL, ASSAY; A BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &cM &c. 

By Appointment. 

/ 

0 0 

_COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862._ 

(Nearly 3000 Delivered since 1863,) 

DEHNE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), See., &c. 

manufactured by 

.A.. Xj. G-. DEHUE, HALLE-OU-SAALE 

ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agents, 

DOMEIER AND CO., Machinery Department (Manager, J. MARZELL), 

3, BOTOLPH LANE, LONDON, E.C. 

SPECIALITIES. 

Finest Crystallised, Lump, Ground, and Granu¬ 
lated of every quality, and Prepared for 
Chlorine, Glass, Steel, Ferro-Manganese, 
Pottery, Battery, and Every Purpose. 

(Hydrate of Alumina) Of high percentage of 
Alumina and almost free from Iron The 
Cheapest, Best, and Most Profitable 

article from which to produce Alum, Alum 

Cake, and Sulphate of Alumina, <c. 

[BRAND, “ IRISH HILL BAUXITE.”) 

Of the Very Finest Quality for Acid, Soda, Glass, 
Flux, and all purposes. 

(Carbonate and Sulphate.) Crystallised, Selected 
Lum( and Ground for all uses. 

Magnesite, Felspar, Arsenic, Phosphates, French 
Chalk, Strontia, Wolfram, Chrome, Terra 
Alba, Rotten Stone, Xhiua Clay, Umbers, 
Ochres, Antimony, Calamine, Emery Stone, 
all Oxides, and all 

MINERALS, CHEMICALS, AND COLOURS. 

GEO. G. BLACKWELL, 
MINE PROPRIETOR, 

Manganese and Mineral Works, Grinding Mills, and 
Ore Yards, GARSTON. 

OFFICES—5, CHAPEL STREET, LIVERPOOL. 

“CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and io, Half Moon Street, 

_'TVTANrClT-F’PTTnB.__ 
■pATENTS.—Mr. Vaughan, F.C.S., British, 
-L Foreign, and Colonial PATENT AGENT. Special attention 

given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“ Guide to Inventors ” Free by Post.—Offices, 67, Chancery Lane, 
London, W.C., and 8, Houadgate Darlington. 

UNIVERSAL 

Filter-presses with Frames, 
THE BEST FILTER-PRESS ON THE MARKET, 

OF 

WEGELIN & HOBNER, 
Halle on Saale, Germany, 

ENGINEERS AND IRONFOUNDERS, 
Made in Wood, Iron, Bronze, or Lead, for the Filtiation 

or Separation of Liquids from Solid Matters, with or 
without attachment, lor the perfedt washing ot the latter. 

Many hundred Presses soldJor the manufacture of— 
Alum, Ani ine, Alizarine, Anthracene, Barytes, Blanc-fix. Berlin 
Blue, Beer Wort, White Lead, Carmine, Sulphate of Quinine, 
Carbonate of Magnes a. Caustic Soca Ce esir.e, Chrome Colours, 
T artaric Acid, Cream of 1 artai, Gelatine, Glue, Glycerine, Graphite, 
Hydrated Alumina, Oxide of Nickel, Paraffine, Prussiate of Potash, 
Pyroligneous Acid, Printing Ink, Pho-phuric Acid, Sat Brine, 
Salicylic Acin, Silicate Paints, Starch, Porcelain, China Clay, Glucose, 
Stearine, Ultramarine, Yeast, Zinc-white, Sugar, and Sugar 
Refineries pp. 

Experiments with Substances to be Filtered are carelully 
made in ur Testing Sho . 

Price and Reference Lists will be sent on application. 

D ALAN CES for PUBLIC ANALYSTS, 
^^ CHEMISTS and DRUGGIST. S, &c., rom 35s. uKw .ids. 

W. STONE, 44, Glouc ster St., Holborn, 
Chemical, Assay, and Specific Gravity Balance Maker. 

Illustrated Price Lists by post. 

TOWNSON & MtHOtch, 
89, Bishopsgate Street Witmn 

LONDON. 
Wholesale and Export Dealers nd Manufacturers o! 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CH&MICALS. &c.. 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines. &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific lnsti aments, ruie Chemicals Ate. D.my 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d. 
post free. 

MANGANESE 

BAUXITE 

FLUOR-SPAR 
BARYTES 
CRYOLITE, 
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BISULPHIDE 
OF CARBON 

PR0T03ULPHATE 

RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Perchloride cf Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia , 

Ethers , 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations. 

Liquor Ammonite, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON 

BECKER & SONS, 
manufacturers of 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

B ECKEK’S STUDENT’S BALANCE, in polished mahogany 
glass case, sliding front, counterpoised, to carry 30grammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto, in mahogany glass case, polished black.£213 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON * MERGER. 
Becker’s Complete Lists forwarded by post on receipt of id. stam 

or free on application. 

JAMES WOOLLEY, SONS, & CO. 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATU 
CHEw.ICAL REAGENTS, &c., 

FOR THE USE OF 

Analvsts. Science Teachers, and Manufacturers- 

Price Lists on application 

ESTABLISHED 

1830, 

BEST 

DEVON GROUND 

MANGANESE. 

SIMS BROTHERS, 
BRITISH AND FOREIGN MANGANESE 

MINERS AND MERCHANTS, 
WONWOOD, TAVISTOCK, 

DE YOTT. 

Branch Office 17, South Castle St., Liverpool. 

A Large Quantity of the various Qualities of Man¬ 
ganese always on hand, 

SPECIALITY —Very Finely Ground for Potters and Tile 
Makers, and Crystallised Manganese, of 
the Highest Quality. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

william MARRIOTT 
3HEMICAL WORKS, HUDDERSFIELD 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
t6i, 162 163, Palmerston Buildings, London, E.C 

S. A. SADLER, ~ 
leveland chemical works, 

MIDDLESBROUGH 

Newfall Tar Works, Carlton; 
Ammonia Works, Stockton-on-Tees* 

and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

Y/{ anufadturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas,Carbolic Acid and Disinfedling 

r’owder, Refined Anthracere Naphthaline, Black Varnish, Refined 
ai, oruae Liquic Ammonia. Coal-tar, Pitch, Creosote, Grease 
ulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood' 

'iapntha, Charcoal, See., &c. 

a. A. S. is always a buyer ot Coal-Tar Naphthas, Crude Anthracene 
1 hi all Tar Products. 

U communications to be addressed to the offices at Middlesbrough. 

NEWTON, KEATES, & l0„ 

Sutton Oak Manure Works, 

ST. ZE3I ZEi LIE 2YS, 

LANCASHIRE, 

Manufacturers of 

[ PHOSPHATE OF SODA. 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

DEPOTS:—GRANVILLE WHARF, WOOD STREET, BIRMINGHAM; 100, SOHO STREET, 
LIVERPOOL; and 18, RUE MARTEL, PARIS. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS, 

AND EVERY DESCRIPTION OF 

STONEWARE FOR CHEMICAL PURPOSES, 
Warranted to Resist the Strongest Acids. 

PLUMBAGO CRUCIBLES, AND OTHER FIRE-STANDING GOODS. 
Chemists’ and Druggists’ Glass. Porcelain Taps. 

Price Lists of any of the above, and of Every Description of Stoneware, may be had on application, and Samples 
seen at 

Messrs. D. and W.’s SHOW ROOMS, HIGH STREET, LAMBETH. 

THOMAS ADKINS & CO., 
SMETHWICK, 

3ST HU -A-IR/ IB X IR. HVH IH>T <3- lET _A_ HVC 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

tetrachloride of carbon. 
bisulphide of carbon, 

chloride of sulphur. 

JESSE FISHER & SON, 

Phoenix Chemical Works Ironbridgc. 

JULIUS HULSEN & CO., 
NEWCASTLE-ON-TYNE, 

Agents for the Brand (B.C.). 

BLANC FIXE for Paper Enamelling Purposes ; Dull and 
Bright Surface. 

CHLORIDE OF BARIUM, Calcined, 95% for Sugar 
Refining purposes, &c., &c. 

manufactured at the 

BLAYDON CHEMICAL WORKS, 
BLAYDON-ON-TYNE. 

CHARLES LOWE & CO., 
MANCHESTER. (Established i860.) 

BRONZE MEDAL, PARIS, 1867. 

Pure Carbolic Acid , Cryst. at to
 O 2 C. t 

1 M do. Hydrate of 1 

Medicinal do. Cryst. at 35° c. 
Commercial do.No.1 ,, 35° C. 

» > do. 2 11 290 C. 

f * do. 3 11 12° c. 
♦ ♦ do. 4 liquid at 0° c. 

MANUFACTURERS 
I Discovered 
j by C. Lowe 

OF 

TOWN OFFICES : 

61, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Carbolic Acid Disinfecting Powder. 

Glycerine Carbolic Acid 

Solutions. 

Cresylic Acid. 

Sulpho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho• 

C *esylatesofSoda,Potash, 

2 ,nc, Iron, and Alumina. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 
Cake and Solution.) 

JOHN CLIFF, 

stoneware manufacturer, 

Late JOHN CLIFF & Co. 
Formerly STEPHEN GREEN. 
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LAMBETH. 
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RUNCORN. 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

PARTNERSHIP. A Gentleman, with £2000 to £3000 at com¬ 
mand, wishes a Partnership in a paying Chemical Manufacturing 

Business.—Address, with particulars, in confidence, to L. K. D., 
Chemical News Office, Boy Court, Lurigate Hill, London, E.C. 

ANILINE COLOURS. 

A Chemist, thoroughly Conversant with the 
Manufacture oi Aniline Colours,also Eosine,&c.. best qualities, 

desires engagement. Address, G., 2655. care of Messrs. Haasenstein 
and Vogler, Advertising Agents, Cologne. 

An Experienced Analyst, acquainted with 
Applied Chemistry and capable of conducing original research, 

desires an engagement. Highest Testimonials. Address, “Analyst,” 
Chemical News Office. Boy Court Ludgate Hill, London, E.C. 

Experienced Practical Manager wanted for 
Alkali Works. One who can invest a small capital will be 

preferred Apply in confidence with full particulars, “Manager,” 
Chemical News Office, Boy Court, Ludgate Hill, London, E C. 

XA/-anted, a Young Man, competent to perform 
r ’ ordinary commercial analysis, assay cin hona bark and opium, 

and test the purity of drugs and chemicals. Apply, stating particu¬ 
lars, to Jas. Wooliey, Sons, and Co , Mam hestf-r. 

Two Pressure Boilers or Digesters of 400 gal- 
■* Ions capacity, with agitators, stuffing box, bevel wheels, driving 

pulleys, &c , compl-te, for Sale, in London. Also two wrought-iron 
tanks, 3000 gallons each, in good order and well made. A few h Uro¬ 
meters, hand pumps, American stove, and ether articles: the clearing 
up of a factory are to be sold also. W. E., Chemical News Office, 
Boy Court, Ludgate Hill, London, E.C. 

THE N I T R O ME T E R. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 
to— 

BRADY & MARTIN, 
N ewcastl*-on-Tyne. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 45. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

Just published (London : J. and A. CHURCHILL), price 16s. 

A HANDBOOK OP' MODERN CHEMIS- 
■f*- TRY. By Charles Mevmott Tidy, M.B., F C.S., Professor 
of Chemistry and of Forensic Medicine at the London Hospital. 

PITY AND GUILDS OF LONDON INSTITUTE. 
for the advancement of 

TECHNICAL EDUCATION. 

EVENING LECTURES 
ON 

CHEMISTRY AND PHYSICS, 

especially with reference to the instruction of persons engaged, or 
about to engage, in manufacturing industries, at the Cowper Street 
Schools, Finsbury. 

Prof. Ayrton, A.M., Inst. C E , will deliver a course of Twelve 
Lectures on “ The Principles of Machinery,” on successive Monday 
evenings, commencing on January 5th, at 7 p.m. y 

Prof. Armstrong, F.R.S ,will deliver a course of twelve lectures 
on “ The Chemistry of the mote important Non-Metals,” on succes¬ 
sive Monday evenings, commencing January 5th, at 8 p.m. 

Profs. Armstrong ai-d Ayrton will also hold classes for practical 
Labor tory instruction. The Chemistry class will be held on 
Wednesdays fiom7—9 p m., commencing January 7th; the Physics 
class on Fridays, from 7—9 p.m., commencing January gth. 

Fee for either course of lectures, 5s.; for the two courses, 7s. 6d. • 
for a single lecture, 6d. Fee for laboratory instruction (18 demon¬ 
strations) in either subjeCt 7s. 6d. 

Persons desirous of joi ling the practical classes are requested to 
send their names to the respective Professors. Detailed syllabuses of 
the leCtures may be obtained at Mercers’ Drapers’, and Clothworkers’ 
Halls, and at the Cowier Street Schools, Finsbury, E.C. 

INSTITUTE OF CHEMISTRY. 

A n Examination in Practical Chemistry in 
connection with the Institute will be held on Monday, Feb¬ 

ruary 23, 1880, and four following days. Examiner—Dr. W. R. 
Hodgkinson. Candidates are requested to communicate with the 
Secretary, Mr. Charles E. Groves, Somerset House Terrace 
London, W.C._ 

THE GREAT NORTHERN^ RAILWAY COMPANY. 
ANALYTICAL CHEMIST. 

The Directors are prepared to receive applica¬ 
tions for the appointment of Analytical Chemist to ihe Company. 

Particulars oi the duties of the position and the remuneration for it 
can be obtained from the undersigned, to whom applications with 
Testimonials should be sent before the 16th January ntxt. 

ALEXANDER FORBES, Secretary. 
Secretary’s Office, 

Kings Cross Station, London, 
December 16,1879. 
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L. OERTLING, 
TURNMILL STREET 

/OPPOSITE FARRINGDON STREET\ 
V STATION. ) 

MANUFACTURER OF 

CHEMICAL; ASSAY; A BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 186s. 

0 01 0 

A. L. G. DEHNE’S 
MEMOS ft ME DJSftflDS? jFor Acid Liquors and Sliming Precipitates. The Piston is 
mbinrlonAnC,>r ulUIrd | protected against coming into contadt with the Liquor. 

. |B biiilsbss> J For Forcing Liquors by means of Mont-jus. 
AIR-rUMrd ( For Vacuum, &c. 

THE “UNIVERSAL” CONDENSING POT Working under All Pressures. 

Filter-Presses, Pumps, Piessure Gauges, Valves and Boiler Mountings, &c., &c. 

Estimates and information given on application by the Agents, 

DOMEIER AND CO., Machinery Department (Manager, J. MARZELL), 

3, BOTOLPH LANE, LONDON, E.C. 

SPECIALITIES. 

Finest Crystallised, Lump, Ground, and Granu¬ 
lated of every quality, and Prepared for 
Chlorine, Glass, Steel, Ferro-Mangancse, 
Pottery, Battery, and Every Purpose. 

(Hydrate of Alumina) Of high percentage of 
Alumina anti almost free from trim The 
Cheapest, Best, and Most Profitable 

artii le from uhich to produce alum, Alum 

Cake, and Sulphate of Alumina, c. 

[BRAND, “ ihlsH HiLL. BAUXITE.”) 

Of the Very Finest Quality for Acid, Soda, Glass, 
Flux, and all purposes. 

(Carbonate and Sulphate.) Crystallised, Selected 
Lumi and Ground for all uses, 

Magnesite, Felspar, Arsenic, Phosphates, French 
chalk, Stroniia, Wolfram, Chrome, Terra 
Alba, Rotten Stone, China Clay, Umbers, 
Ochres, Antimony, Calamine, Emery Stone, 
all Oxides, ana all 

MINERALS, CHEMICALS, AND COLOURS. 
V _ 

GEO. G. BLACKWELL, 
MINE PROPRIETOR, 

Manganese and Mineral Works, Grinding Mills, and 
Ore Yards, GARSTON. 

OFFICES-26 CHAPEL STREET, LIVERPOOL. 

CHEMICAL & PHYSICAL APPARATUS, 
bottles, pure chemicals, 

RE AGENTS, .STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and 10, Half Moon Street, 

PATENTS.—Mr. Vaughan, F.C.S., British, 
L Foreign, and Colonial PATENT AGENT. Special attention 

given to Inventions relating to Chemistry, Mining, and Metallurgy. 
■* Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane, 
London, W.C., and 8, Hoaadgr to Parlington. 

UNIVERSAL 

Filter-presses with Frames, 
THE BEST FILTER-PRESS ON THE MARKET, 

OF 

WEGELIN & HUBNER, 
Halle on Saale, Germany, 

ENGINEERS AND IRONFOUNDERS, 
Made in Wood, Iron, Bronze, or Lead, for the Filtration 

or Separation of Liquids from S', ltd Matters, with or 
without attachment, for the perfedl washing of the latter. 

Many hundred Presses sold Jor the manufacture of— 
Alum, Ani ine, Alizarine, Anthracene, Barytes, Blanc-fix Berlin 
Blue, Beer Wort, White Lead, Carmine, Sulphate of Quinine, 
Carbonate of Magnesa, Caustic Soda. Ce esir.e, Chrome Colours, 
Tartaric Acid, Cream of Tartar, Gelatine, Glue, Glycerine, Graphiie, 
Hydrated Alumina, Oxide of Nickel, Paraffine, Prussiate of Potash, 
Pyroligneous Acid, Printing lr.k, Phosphoric A'id, Sait Prine, 
Salicylic Acid, Silicate Paints, Starch, Porcelain, China Clay, G1 c se, 
Stearine, Ultramarine, Yeast, Zinc-white, Sugar, and Sugar 
Refineries pp. 

Experiments with Substances to be Filtered are carefully 
made in ur Testing Sno... 

Price and Reference Lists will be sent on application. 

DALANCES for PUBLIC ANALYSTS, 
' CHEMISTS and DRUG .IS I S, &c., rom 35s. upwards. 

W. STONE, 44, Glouc ster St., Holborn, 
Chemical, Assay, and Specific Gravitv Balance Maker. 

U.ustrutcd Price Lists by post. 

TOWNSON & MEHChH, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS. &c.. 

For Analysis and the general Laboratory Use of Manufacturer* 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Insti uments, Pure Chemical* Ac. D ay 
8vo. Illustrated with upward* of 800 Woodcut*. Pric* zt. 64 
post free. 

MANGANc SE 

BAUXITE 

FLUOR-SPAR 

BARYTES 

CRYOLITE, 
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gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENT AL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from u to 5 a.m. and from 7 to 10 p.rr 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses Assays, ano PraiSic. 1 Investigations onnected with 

Patents. <Sic.. cond udt eo 
Prospect uses and mil particulars on application to Prof Garantr 

at Berners College .a «eri. «-»ncrt W 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS The Combustion of Sulphuretted Hydrogen, 

and its manufacture into Oil of Vitriol. 
This apparatus has been successtul-y working or a series of years 

at the Chemica Works, Frizirghall, nr. bradford (Messrs. Hunt and 
illingwoith’s), ihe terittSlmg of which was ihe result of an incalcu¬ 
lable amount of study on tne par of th< proprie'ors. 

It is necessary,)or the thorough and efficient working of the Plant 
to adopt as veil their impr ved Plant for making Sulphate or 
Muriaie of Ammonia. 

The undersigned are open to treat with any person wishfu1 to adopt 
thi process :— 

The exeuutors of the late Mr. Wm. Hunt, Mess s. HUNT and 
G1 RLE, at the Chemical Work-, Wednesbury, Stafford¬ 
shire 

Or Mr. THOS. ILLINGWORTH, I kley, Yorkshire. 

WILUAM ANDWILLIAM T. FIELD, 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted foi 
Chemical Plart, i.e., Acid Towers, &c. ALo all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL. 
“ We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manuiadtured by Messrs Field, foi the last fitteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in tiie 
market.”—(Signed) WILLIAM HUinT and SONS, Lea Brook 
Alkali Works, near Weonesbury, Staffo. dshire, February, 187b. 

TOLL END BRICK-WOKKS, 
UPTON, STAFFORDSHIRE. 

MINERALOGY AND GEOLO Y. 
NEW LIST of Collections of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Puiposes, Manufactures 
and Research. New List of Varieties ot Rocks New List ot Prices 
and Sizes ot Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and N ew Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of ScCtions 
of Rocks and Minerals for the Micr scope. New List ol Piices and 
Patterns tor ueological Hammers. New List of Blowpipe Cabinets. 
Appaiatus, and Materials. Also Implements ano Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JAMES R GREGORY, Geologists, 
and Mineralogists’ Repository, 88, charlotte Street, Fitzroy Square, 
London. 

TO CHEMICAL MANUFACTURERS AND OTHERS. 

TO BE LET, all those extensive premises, 
known as the UWEPRE BkOOK CHEMLAL vVOKKs,’ 

situate about midway between the Connah’s Quay and Queen’s Ferry 
Stations, on the Chester ana Hoiyhea 1 Railways, Flin shire, co 11- 
prising txiensive ranges of substantially ereCteo buildings, manager’s 
house, offices, &c., t. gether with the val able fixeu Plant and 
Mach neiy, all of which are in go d working order. the premises, 
winch are well adapt d to canyon an extensive business, comprise 

n area ot about 3J acres,aojoin ihe .. he terand oKhead Railway and 
also the River Dee.ann p .ssess the great auvantage of water Carriage, 
tncie being a gouu wharf and a sieam crane, wi.h appliances for 
loading barges. 

Foi icnt and to view apply to Messrs. Churton, ELPnlCK, and Co., 
Auctioneer-, &c., Chc-te.. 

1TOYAL 'POLYTECHNIC.-GHOST 
TY. ILL' SION'S; The Puzzled Artist, The Knight Wa.ching 
his Armour, daily by Mr J. L. King.--IHE nHYSiOScOPE, 
milroscOpe, kaleidoscope, chkumatropes, &c. 
—EDISON’S LOUD SPEAKING TELEPHONE, demonstrated 
by Mr. T. C. Hepworth.— 1 he latest and most wonderful invention in 
DIViNG, Fleuss’s Apparatus, enau ing the Diver to remain tinder 
water any length of time, without any assistance from or conneCLun 
with the suriaee, demonstrated in the Large 1 ank by the Inventor,— 
"lt.E CHEMISTRY OF COAL, an Expeiimcntal LeCture, and 
FLASHING SIGNALS, by Mr. J. L. K ng— cAVr.b AN’D 
CiEVKES, by Mr. T. C. Hepwonh.-l S i RUMEN I AL CuN- 
CER1 by he talented Malles, and Ma ter Paggi — Gi-AND 
POPULAR VOCAL OcLRi undei the uireCtion o Mr. Stenman, 
every Monday at 9. Admission to the Institution Is. Open 10 till I, 
2 till 5 and 6 till 10. 

ESTABLISHED 

1830. 

SIMS BROTHERS, 
BRITISH AND FOREIGN MANGANESE 

MINERS AND MERCHANTS, 

WONWOOD, TAVISTOCK, 
DEVOU. 

Branch Office :—17, South Castle St., Liverpool. 

A Large Quantity of the various Qualities of Man¬ 
ganese always on hand. 

SPECIALITY—Very Finely Giound for Potters and Tile 
Makers, and Crystallised Manganese, of 
the Highest Quality. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 

Newfall Tar Works, Carlton; 
Ammonia Works, Stockton-on-Tees; 

ana Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., (Jlverston. 

cl anuladturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas,carbolic Acia and Disinfecting 

Powder, Refineo Anthracene .Naphthaline, Black Varnish, Refined 
Tar, Crude Liquio Ammonia, Coal-Tar. Pitch, Creosote, Grease, 
sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Napntha, Ch rcoai, &c., &c. 

3. a. a. is ai way a a huyerot Coal-Tar Naphthas,Crude Anthracene 
a : all Tar Hrodudts. 

All communications to be addressed to the offices at Middlesbrough. 

EDWARD SCHMIDT, C.E, 
91, WILHELMSTR., BERLIN, W., 

SOLICITOR 

UF GERMAN AND FOREIGN PATENTS. 

SPECIALITY— 

CHEMICAL AND METALLURGICAL LINE. 

TO INVENTORS AND PATENTEES. 

RE. FARRANT and Co., Dextrine Manu- 
* faouitrs, Goiton Gum Vv orks, Manci.es er, arc prepaied to 

undertake the manutadture of any Cnemicn 1 or Foo s Speciality, or to 
furnish assistance (if lequircd) witn amj.i* ano super.or accomm..da- 
tiou, with steam-power, to any inventor or patentee desiring to 
manufacture. 
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HIGHEST PRIZE MEDAL AT PAK1S EXHIBITION. 1867. 

GOi.D AND SILVER MEDALS, HAVRE, 1868. DIPLOME D’EXCELLEN CE, AMSTERDAM. 

SILVER MEDAL; FIRST CLASS, NAPLES. 1871. GOLD MEDAL, MOSCOW, 1872. 

p C. CALVERT & CO., of Bradford, Manchester (original and only Manufacturers of 
1 ‘pure Medical Carblic Acia), beg to inform the Trace anc large Cens-birere thatthtii puit Meoicai l arbolu as. veil as. cheaper 

qualities for commercial, Veterinarj.aio Disinled'ing Purposes, also CarboIicAcir Soapi-foi Medical,Toilet,and GeneralUSt, Sott .so a 
for D igs, and carbolic Acid Uisintedling P* v dei . ira; be ban frorr an; o) the helov-' an ei V t olesali Agents — 

epotnecaries’ Soc.,Lond’n 
Ap.itneraries Co ,Glasg’v 
Apothecaries’ Hall. Dublin 
All^n it Hanburys 
). 1 eli it Co. 
3arron, Harveys, & Co. 
Barclay & Sons. 
Burgoyne & C>t. 
Baiss Brotners & Co. 
Barron, Squire, & Co. 
Battle:y & Watts 
Bewley & Draper 
H. B. Brady 

Bainbridge & Pound 
Boileau & Boyd 
Curling & Co. 
Corbyn & Co. 

Clarke, Bleasaale, & Co. 
-lay. Dog, & Case 
Dakin Brothers 
Davy , Vales. & Co 
Duncan, Flockhart, & Co 
W. h-avaro.- & Son 
Evans, Lesrhei, 6. Evans 
Evans, Sons, & Co. 
Evans, Gadd, & Co. 
Ferris A Co. 
Glasgov New Apoth.Co 
General Apothecaries' Ce 
W &H.M G■.u 10 ing 
Goodall, Backhouse, & Co 
Grimuaue, i\ialev, & Co. 
H 'dgkiiisons, Steao, & C-e, 
Herrings & Co. 

Ho gkn sons. Preston, & 
K 11 g 

Reaicn, Squire, & Francis 
H opkn & W ulian.e 
H ow arc s & Sot s 
Hirst, Brooke, & Co 
W. R. H atrick A Co. 
P Harris & Co 
Hunt & Co. 
J . Rn a; 
Johnson & Sons 
Langtons, Eoden. & Hicks 
Lynch & Co 
Lofthouse & Saltmer 
Chas. Leslie 
Maw, Son, & Thomps01 
H. C Mason 

W . M athei 
M c M asiei, Hoc gsi n, 6 Co. 
I. P . M aciar iai & Co. 
J . M a t k a y 
K. H. Millarr A Sor 
Mackey, Seileit, & Co. 
Mottersheai & Co. 
Neviei; A Sens 
Paterson & Son 
Raim es & Co. 
| tMcharason & Co 
cvaimes, Bians hat os, & Co. 
J Reddish & Co 
Sangei & Sons 
Aavor; & Moore 
W . Sut or & Co. 
R. Sumner A Co. 

James Sim & Co 
sang & Barker 
Southall, Bios., & Co. 
W. Smeeton 
Siinger & Barnett 
P. Sanocman & Co. 
Tic mai A> Son 
T ay lor Gibson , A Co. 
T, atkt r & Hoffe 
Jas. T a\ lot 
J . W ooliey , Sons, & Co. 
VAyleys & to. 
W ilson & Kitchen 
c . H. W arner & Co. 
A . & J W arr< n 
W alkingtci & Son 
Wright,Layman,& Umney 

Fletcher’s 5o id Flame Burner. 
(TRADS mark) j 

Will with equal ease boil an egg in a small tin saucepan or mel 
half a hundredweight of lead in an iron pot. It will boil half a gallon 
of water in a flat copper kettle in five minutes, and will melt six 
pounds of lead or solder in an iron lad'e in seven minutes. Height, 
5 inches. Price, ir galvanised iron, 4s 6d. Complete list of Gas 
Furnaces for all purposes; hot and cold blast blowpipes ; automatic, 
foot, and hand blowers; instantaneous water heaters, &c.. on appli¬ 
cation. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON 

r.RC9l0l*5g‘C~ 

Cilicates of Soda and Potash in tht stau 01 
Solublt glass, or in CONCENTkATED SOLO TION > hrst 

quality, suited for the manufacture it Soap and >11 •: ourposes 
sippliec on best term* bv GOSSAGF anr Sons Soap 
Works," r es, Lancash ire 

London Agents, COSTE and Co., 19 and 20. ** Tter Lane, Tower 
Street E.C., who hoi^ stock rt-ari\ (or delivery 

THOMAS ADKINS & CO., 
SMETHWICK, 

HEAE BIEMIUGHAM 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

TETRACHLORIDE OF CARBON 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR 

JESSE FISHER & SON, 

Phcemx Chemical Works Ironbridge. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HELEITS, 

LANCASHIRE, 

Manufacturers of 

phosphate of soda. 

FACTORIES. 

Reddish and Bradfold, 

MANCHESTER 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

Pure Carbolic Acid cryst. at 42- •2 C. 
» > 1 do. Hydrateo f 

Medicinal do. Cryst. at 35' C. 
Commf.rciai do. No. t ,, 35' C. 

* • do. 2 ,, 29 C. 
do 3 ,, 12 C 

* • do 4 liquid at o‘ C. 
Carrot.tc Acid Disinfecting Powder. 

1 Discovered 
1 by C. Lowe 

MANUFACTURERS OF 
Carbolic Acid 

Solutions, 

cresylil acid. 

SULPHO-pHENIC ACID (CRYST ) 

Sulpho-Phenates 6i Sulpho 

C cesylates of Soda,Potash 

1 nc. 1 ron, anc alumina. 

TOWN OFFICES 

61, Piccadilly, 
MANCHESTER 

GOLD MEDAL, PARIS, 1878. 

Glycerine Benzol (Cryst.). 
Anthracene 

I Naphthaline. 

Picric Aoil (Crjst. 
ano Paste) 

aurine (Rosoiic At id, 
Case ano Soiutioi.) 

j OH IN CLIFF, 

j'lt.Nt-Vi Aht ffl A IMl (■ ACTtJ H t K 

cate JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. OLD Q U A > , 

c IMPthiAL Hmthits, 
.AMbtlh KUMGRiN 

London: Printed and Published for the Proprietor by Ldwin John Davby, at the Office, Boy Court Ludrate Hill EC' 
December 19,1879. 
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SULPHATE OF LEAD, 

LEAD ASHES, AND OTHER METAL RESIDUE 

Purchased. Address samples 

CAPPER PASS & SON, 

BEDMINSTER SMELTING WORKS, BRISTOL. 

P ART N E RS HIP. 

Gentleman, with £2000 to £3000 at com¬ 
mand, wishes a Partnership in a paying Chemical Manufadturing 

Business.—Address, with particulars, in confidence, to L. K. D., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

ANILINE • COLOURS. 

A Chemist, thoroughly Conversant with the 
Manufacture of Aniline Colours, also Eosine, &c., best qualities, 

desires engagement. Address, G., 2d55, care of Messrs. Haasenstein 
and Vogler, Advertising Agents, Cologne. 

anager Wanted for Oil Works. Must have 
experience in the bisulphide process. State age, previous 

situations, and wages required.—Address, A. 15, at C. H. May and 
Co.’s General Advertising Offices, 78, Gracechurch Street. 

Cilicates of Soda and Potash in the state oi 
^ Soluble glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the manufacture of Soap and otk sr purposes 
supplied on best terms by W. GOSSAGE and Sons, Soap 
Works, Widnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, W iter Lane, Tower 
Street, E.C., who hold stock readv for delivery. 

TO INVENTORS AND PATENTEES. 

"D E. FARRANT and Co., Dextrine Manu- 
• fadturers, Gorton Gum Works, Manchester, are prepared to 

undertake the manufacture of any Chemical or Foods Speciality, or to 
furnish assistance (if required) with ample and superior accommoda¬ 
tion, with steam-power, to any inventor or patentee desiring to 
manufacture. 

THE NITROMETER. 
(See Chemical News of April 18th, 1879.) 

Description, with Woodcut, together with Catalogues of Chemical 
Apparatus and Pure Chemicals will be sent free by post on application 

BRADY & MARTIN, 
Newcastle-on-Tyne. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with 1600 Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

PRACTICAL CHEMISTRY (a Manual of). 
By A. WynterBlyth, M.R.C.S., F.C.S., Public Analyst for 

the County of Devon. Part I.: Analysis of Foods_Sugar 
Starches ; Flour, Bread ; Milk, Butter, Cheese ; Tea, Coffee, Cocoa • 

Alcoholic Liquids ; Condiments. Part II.: Detection of Poisons 

—Organic and Inorganic. With Tables and Diagrams. Crown 8vo. 
cloth, 12s. 6d. 

“ Will be used by every analyst.”—Lancet. 
“ Stands unrivalled for completeness of information."—Sanitary 

Record. 7 

London: CHARLES GRIFFIN and CO., Stationers’Hall Court. 

UNIVERSITY COLLEGE, BRISTOL. 

CHEMICAL PROFESSORSHIP. 

he Council invite Applications for the Chair 
of Chemistry. Salary, £300, with a shaie of the Students’ Fees. 

Applications, with testimonials, to be sent not later than gtk February" 
1880. Further information maybe obtained from the Principal on 
application to EDWARD STOCK, M.R.C.S., Secretary. 

/T'he Gas Committee of the Corporation of 
Manchester are prepared to receive Tenders lor the supply of 

Oxide of Iron, suitable for purification purposes, to their Gaythorn 
and Rochdale Road Works, in such quantities as may be from time to 
time required during twelve months, commencing next sprint. 

Forms of Tender and full particulars can be obtained on application 
to Mr. George B. Jackson, Town Hall, Manchester. 

Tenders endorsed “ Tender for Oxide of Iron ” and addressed to the 
Chairman of the Gas Committee must be delivered here not later 
than Wednesday, the 14th day of January next. The Corporation do 
not bind themselves to accept the lowest or any tender.—By order 

JOS. HERON, Town Clerk. 
Town Hall, Manchester, 

December 16, 1879. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

he Combustion of Sulphuretted Hydro°-en 
and its manufacture into Oil of Vitriol. 

This apparatus has been successfully working or a series of years 
at the Chemical Works, Frizinghall, nr. Bradford (Messrs. Hunt and 
Illingworth’s), the perfecting of which was the result of an incalcu¬ 
lable amount of study on the part of the proprietors. 

It is necessary,Tor the thorough and efficient working of the Plant 
to adopt as veil their impri ved Plant for making Sulphate or 
Muriate of Ammonia. * 

The undersigned are open to treat with any person wishful to adopt 
the process:— v 

The executors of the late Mr. Wm. Hunt, Mess's. HUNT nnH 

GORLE, at the Chemical Works Wednesbury, Stafford¬ 
shire ; 

Or Mr. THOS. ILLINGWORTH, Ulcley, Yorkshire. 
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L. OERTLING, 
TURNMILL STREET 

OPPOSITE FARRINGDON 
STATION. 

STREET) 

MANUFACTURER OF 

CHEMICAL, ASSAY, A BULLION BALANCES. 
Maker to the Bank of England, Assay Office 

of the Royal Mint, &c., &c. 

By Appointment. 

_COUNCIL MEDAL, 1851. FIRST CLASS MEDAL, 1854 and 1862.__ 

(Nearly 3000 Delivered since 1863,) 

DEHWE’S FILTER-PRESSES 
In Iron, Wood, Bronze, and Lead, adjusted to requirements with the newest improvements as regards simplicity of 

Managing, Saving of Filter-cloth, Complete Washing of Cakes in the Press (hot or cold; with water, alcohol, hydro¬ 
carbons), &c., &c. 

manufactured by 

.A.. IEj . <3-. DEH1TE, HZALLE-OU-SAA LIE 
ENGINEER AND PATENTEE. 

Illustrated Catalogues, Estimates, and information given on application to the Agents, 

DOMEIER AND CO., Machinery Department (Manager, J. MARZELL), 

3, BOTOLPH LANE, LONDON, E.C. 

SPECIALITIES.3 

Finest Crystallised, Lump, Ground, and Granu¬ 
lated of every quality, and Prepared for 
Chlorine, Glass, Steel, Ferro-Manganese, 
Pottery, Battery, and Every Purpose. 

(Hydrate of Alumina) Of high percentage of 
Alumina and almost free from Iron. The 
Cheapest, Best, and Most Profitable 

article from which to produce Alum, Alum 

Cake, and Sulphate of Alumina, &c. 

[BRAND, “ IRISH HILL BAUXITE.”] 

Of the Very Finest Quality for Acid, Soda, Glass, 
Flux, and all purposes. 

(Carbonate and Sulphate.) Crystallised, Selected 
Lump and Ground for all uses, 

Magnesite, Felspar, Arsenic, Phosphates, French 
Chalk, Strontia, Wolfram, Chrome, Terra 
Alba, Rotten Stone, China Clay, Umbers, 
Ochres, Antimony, Calamine, Emery Stone, 
all Oxides, and all 

MINERALS, CHEMICALS, AND COLOURS. 

GEO. G. BLACKWELL, 
MINE PROPRIETOR, 

Manganese and Mineral Works, Grinding Mills, and 
Ore Yards, GARSTON. 

OFFICES—26, CHAPEL STREET, LIVERPOOL/! 

CHEMICAL & PHYSICAL APPARATUS, 
BOTTLES, PURE CHEMICALS, 

REAGENTS, STANDARD SOLUTIONS, 

And Every Requirement for Works’ or School 
Laboratories or Private Students. 

Illustrated Price Lists on application. 

MOTTERSHEAD & CO., 
7, Exchange Street and io, Half Moon Street, 

__~M~ AJsTQHESTER._ 
PATENTS.—Mr. Vaughan, F.C.S., British, 
-L Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
" Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane, 
London, W.C., and 8, Houndgate Darlington. 

UNIVERSAL 

Filter-presses with Frames, 
THE BEST FILTER-PRESS ON THE MARKET, 

OF 

WEGELIN & HUBNER, 
Halle on Saale, Germany, 

ENGINEERS AND IRONFOUNDERS, 
Made in Wood, Iron, Bronze, or Lead, for the Filtration 

or Separation of Liquids from Solid Matters, with or 
without attachment, for the perfetft washing of the latter. 

Many hundred Presses sold Jor the manufacture of— 

Alum, Aniline, Alizarine, Anthracene, Barytes, Blanc-fix, Berlin 
Blue, Beer Wort, White Lead, Carmine, Sulphate of Quinine, 
Carbonate of Magnesia, Caustic Soda, Ceresine, Chrome Colours, 
Tartaric Acid, Cream of Tartar, Gelatine, Glue, Glycerine, Graphite, 
Hydrated Alumina, Oxide of Nickel, Paraffine, Prussiate of Potash, 
Pyroligneous Acid, Printing Ink, Phosphoric Arid, Salt Brine, 
Salicylic Acid, Silicate Paints, Starch, Porcelain, China Clay, Glucose, 
Stearine, Ultramarine, Yeast, Zinc-white, Sugar, and Sugar 
Refineries pp. 

Experiments with Substances to be Filtered are carefully 
made in our Testing Shop. 

Price and Reference Lists will be sent on application. 

BALANCES for PUBLIC ANALYSTS, 
J—' CHEMISTS and DRUGGISTS, &c., from 35s. upwards. 

W. STONE, 44, Gloucester St., Holborn, 
Chemical, Assay, and Specific Gravity Balance Maker. 

Illustrated Price Lists by post. 

TOWNSON & MERCER, 
8g, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers nd Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c„ 

For Analysis and the general Laboratory Use of Manufacturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
Svo. Illustrated with upwards of 800 Woodcuts. Price as. 
post free. 

MANGANESE 

BAUXITE 

FLUOR-SPAR 

BARYTES 

CRYOLITE, 
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BEST 

DEVON GROUND 

MANGANESE. 

SIMS BROTHERS, 
BRITISH AND FOREIGN MANGANESE 

MINERS AND MERCHANTS, 
WONWOOD, TAVISTOCK, 

DEYOU. 

Branch Office :—17, South Castle St., Liverpool. 

A Large Quantity of the various Qualities of Man¬ 
ganese always on hand. 

SPECIALITY—Very Finely Ground for Potters and Tile 
Makers, and Crystallised Manganese, of 
the Highest Quality. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE, 

RED OXIDE 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers, 

Bromides, 

Iodides , 

Scale and Granular Pre¬ 

parations. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

BISULPHIDE OF CARBON, 
CHLORIDE OF SULPHUR. 

GAS PURIFICATION & CHEMICAL CO., LIMITED, 
161, 162 163, Palmerston Buildings, London, E.C 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 

Newfall Tar Works, Carlton; 
Ammonia Works, Stockton-on-Tees ; \ 

and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

Manufacturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas,Carbolic Acid and Disinfecting 

Powder, Refined Anthracene ,Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, See., Sec. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 

All communications to be addressed to the offices at Middlesbrough. 

JULIUS HULSEN & CO., 
NEWCASTLE-ON-TYNE, 

Agents for the Brand (B.C.). 

Liquor Ammonia, 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 

Chlorate Baryta, 

Arsenic Acids, 

Fruit Essences for Con¬ 

fectionery & Liqueurs, 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 
HORSELEY FIELDS CHEMICAL WORKS, 

WOLVERHAMPTON 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BLANC FIXE for Paper Enamelling Purposes ; Dull and 
Bright Surface. 

CHLORIDE OF BARIUM, Calcined, 95°/o, for Suga 
Refining purposes, &c., &c. 

MANUFACTURED AT THE 

BLAYDON CHEMICAL WORKS, 
BLAYDON-ON-TYNE. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 

Works Manchester. 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, sliding front, counterpoised, to carry 30 grammes 
in each pan and turn to A milligramme,nickel plated pans £2 10 

Ditto, ditto; in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWN SOM * MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stam 

or free on application. 

JAMES WOOLLEY, SONS, & CCL, 
69, MARKET STREET, MANCHESTER, 

DEALERS IN 

CHEMICAL AND SCIENTIFIC APPARATUS 
CHEMICAL REAGENTS, &c., 

FOR THE USE OF 

Analysts, Science Teachers, and Manufacturers 

Price Lists on application 
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DOULTON & WATTS 
HIGH STREET, LAMBETH, LONDON, S.E. 

DEPOTS:—GRANVILLE WHARF, WOOD STREET, BIRMINGHAM; 100, SOHO STREET 
LIVERPOOL; and 18, RUE MARTEL, PARIS. 

MANUFACTURERS OF 

STILLS, RETORTS, CONDENSING WORMS, WOLLF’S BOTTLES, 
ACID PUMPS, COCKS, PERCOLATORS, AIR-TIGHT JARS, 

AND EVERY DESCRIPTION OF 

STONEWARE FOR CHEMICAL PURPOSES, 
Warranted to Resist the Strongest Acids. 

PLUMBAGO CRUCIBLES, AND OTHER FIRE-STANDING GOODS. 
Chemists’ and Druggists’ Glass. Porcelain Taps. 

Price Lists of any of the above, and of Every Description of Stoneware, may be had on application, and Samples 
seen at 

Messrs. D. and W.’s SHOW ROOMS, HIGH STREET, LAMBETH. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. ZE3I IE III IE DtT S, 

LANCASHIRE, 

Manufacturers of 

PHOSPHATE OF SODA. 

THOMAS ADKINS & CO., 
SMETHWICK, 

UEAE BIEMIUGHAld: 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

TETRACHLORIDE OF CARBON. 
BISULPHIDE OF CARBON. 

CHLORIDE OF SULPHUR. 

JESSE FISHER & SON, 

Phoenix Chemical Works Ironbridge. 

FACTORIES. 

Reddish and Bradfotd, 

MANCHESTER. 

BRONZE MEDAL, PARIS, 1867. 

CHARLES LOWE & CO., 
(Established i860.) 

MANUFACTURERS OF 

TOWN OFFICES : 

fix, Piccadilly, 

MANCHESTER. 

GOLD MEDAL, PARIS, 1878. 

Pure Carbolic Acid, Cryst. at 420,2 C. t 

i ’ ” 
do. Hydrate of 1 

EDICINAL do. Cryst. at 35° C. 
Commercial do.No.i ,, 35° C. 

1 » do. 2 ,, 29° C. 

I ♦ do. 3 ,, 12° C. 

» » do. 4 liquid at o° C. 

Discovered 
by C.Lowe 

Carbolic Acid Disinfecting Powder. 

Carbolic Acid Glycerine 

Solutions. 

Cresylic Acid. 

‘'t-,,pho-Phenic Acid (Cryst.) 

Sulpho-Phenates & Sulpho- 

C iesylatesofSoda,Potash, 

2 nc. Iron, and Alumina. 

Benzol (Cryst,). 
Anthracene. 

Naphthaline. 

Picric Acid (Cryst. 
and Paste). 

Aurine (Rosolic Acid, 

Cake and Solution.) 

JOHN CLIFF, 

STONEWARE MANUFACTURER, 

Late JOHN CLIFF & Co. 

Formerly STEPHEN GREEN. 

S IMPERIAL POTTERIES, 
, LAMBETH. 

OLD QUAY 

RUNCORN. 

London : Printed and Published for the Proprietor by P-dwin John Davey, at the Office, Boy Court, Ludgate Hill E.C. 
December 26, 1879. 

> 



THE CHEMICAL NEWS. 
VOLUME XL. 

EDITED BY WILLIAM CROOKES, F.R.S., &c. 

No. 1023.—JULY 4, 1879. 

NOTES ON SOME ANALYSES OF WATERS. 

By Dr. T. L. PHIPSON, F.C.S. Lond., 

Member of the Chemical Society of Paris, and of the Royal Society 
of Med. and Mat. Sciences of Brussels. 

The following notes of some analyses made by me during 
the last few years may prove interesting at a time like 
the present, when this particular subjed is attracting so 
much attention. As I have stated in my letter in the 
Chemical News (vol. xxxix., p. 63), the first question to 
be solved by the analytical chemist is whether the water 
submitted to him is fit to drink or not; and a very long 
experience in this class of investigations is requisite to 
enable him to pronounce with any degree of certainty 
upon this important point. In the next place it is required 
to know whether the water will attack and dissolve lead ; 
whether it will corrode iron pipes or boiler-plates, and so 
prove injurious to those who use it. Finally, a whole host 
of considerations crop up as to its fitness for household 
and manufacturing purposes, into which there is no need 
to enter here. 

Much stress has of late years been laid upon the 
organic matter contained in waters, and it is well to bear 
in mind that although a large amount, such as 6 to 8 grains 
per gallon, for instance, may be looked upon With suspi¬ 
cion, certain waters that contain as much as this may be 
drunk with impunity, whilst others that contain consider¬ 
ably less are known to be exceedingly injurious, if not 

fatal. 
The crenate of ammonia, to which I alluded as being 

present in many spring waters (Chem. News, vol. xxxix., 

p. 62), and is taken up by alcohol from the dried residue, 

does not appear to be at all hurtful when present to the 

extent of as much as 4 or 5 grains per gallon ; whilst 

putrid organic matter, numerous bacteria and micrococcus, 
and minute white fungoid growths, are sources of imminent 

danger. 
But without further general remarks I shall content my¬ 

self on this occasion by giving the following results, which, 
incomplete as they are, appear to me to possess a certain 
amount of interest, and may give some idea of the great 
variety of waters which, in the course of a comparatively 
short space of time, come under the notice of the analy¬ 
tical chemist:— 

I. Well near Sleaford (Lincolnshire). 

Water not quite clear, with an alkaline reaction and 

decidedly saline taste, well aerated ; contains some minute 

green algae; gases dissolved are air and carbonic acid 

only. 

Total residue, 169 grains per gallon imp. 

Chloride of sodium 
Carbonate of soda 
Sulphate of soda. 
Sulphate of potash 
Chloride of magnesium 
Organic matter . 
Phosphoric acid and bromine 
Silica . 
Ferric oxide. 
Carbonate of lime. 

76-0 grs. 

44'o ,, 
35-o „ 
20 „ 

1‘5 
2'0 „ 

faint traces 
i-o grs. 

°'5 „ 
7'° „ 

169 grs. 

II. St. Anne's Well, Buxton (Derbyshire). 
Total residue, 20 grains per gallon. 

Mineral matters .. ig grs. 
Organic matter. 2 ,, 

The mineral matter consists chiefly of carbonate of lime 
and chloride of sodium, with a little sulphate of lime, 
traces of iron and silica; in the spedroscope traces of 
caesium and strontium, no lithium or rubidium ; the 
residue has a saline taste. Beautifully clear and tasteless • 
gives off carbonic acid on boiling, and a slight deposit of 
carbonate of lime. This water is said to have a constant 
temperature of 8o° to 82° F. I found the specific gravity 
at 60° F. in my laboratory in London 1-003. Thefad that 
this water cures the gout is owing probably to its great 
purity, to its being drunk warm and in large quantities, 
and to the diet, country air, and exercise prescribed to the 
patients. 

III. Well on Wimbledon Common (Surrey). 

Total residue, 32 grains per gallon. 

Mineral matter... 26 grs. 
Organic matter and nitric acid .. .. 6 ,, 

Mineral matter principally carbonate and sulphate of 
lime, with a very much smaller amount of alkaline 
salts. Well aerated. No Phosphoric Acid. A single 
drop of a very dilute solution of permanganate gives a rose 
tint to 200 c.c., which persisted for several hours. This is 
an example of a good well-water which has been used for 
drinking for many years. 

IV. Well in the Lower Bagshot Sand near Esher (Surrey). 

This well is 40 feet deep, and is situated about 40 feet 
from a small cemetery. The water is beautifully brio-ht, 
clear, and odourless. It attacks lead easily, and dissolves 
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it. It shows decided indications of nitrates and much 
chlorides. 

Total residue, 58-8 grains per gallon. 

Nitric acid and organic matter .. .. 7-0 grs. 
Chloride of sodium . 14-0 ,, 
Sulphate, carbonates, &c.37-8 ,, 

A very deceitful water. Certainly impregnated, and 
likely to get worse. Sp. gr. = 1-0032. A spring much 
further from the little cemetery gave— 

Total residue, 24 grains per gallon. 

Nitric acid and organic matter .. .. 3 grs. 
Mineral matter.21 „ 

This water also dissolved lead readily. 

V. A Yellow Water ; Locality Unknown (S. of England.) 

This water was sent to me because it was supposed to 
be ferruginous and that it might have valuable medical 
properties. The locality was not mentioned. Seen in 
bulk, is golden yellow; quite transparent; has no sediment ; 
when boiled, remains clear, but gives off a strong marshy 

odour. 

Total residue, 2T\, grains per gallon, 

Consisting almost entirely of ulmate of lime and ulmate 
of ammonia, with a little carbonate of lime and traces of 
chlorides, &c. Animal charcoal takes out the yellow 
colour. This water bleaches permanganate solution 
rapidly and in large quantities. 

VI. Well at the Midland Bank, Birmingham. 

Many well-waters in the town of Birmingham are said 
to attack iron, pumps, boiler-plates, &c.; this is supposed 
to be in virtue of the nitrates they contain, and “ to be due 
to galvanic adion.” 

Total residue, 81-62 grains per gallon. 

Dry mineral matter after calcination.. 58-71 grs. 

Contains a very large amount of nitrates and ammonia. 
A bad water, quite unfit for household use, and said to 

be destructive to metal work. It would require special 
experiments to decide upon the nature of the adion by 
which such a water corrodes metals, and these have not 
been made. 

VII. Well in an Artificial Manure Manufactory, near 
Southampton. 

Total residue, 3320 grains per gallon. 

Free sulphuric acid . 1500 grs. 
Phosphates and sulphates of lime, al¬ 

kaline salts, &c. .. .. 1820 ,, 

This water had been used for some time, both for 
drinking—occasionally for making tea—and for replenish- 
ng a small boiler, until its taste became very acid, and it 

was then sent to me for analysis. 

VIII. Well at the Albany Barracks, London. 
Total residue, 80 grains per gallon. 

Organic matter and nitric acid .. .. 8 grs. 
Mineral matters.72 „ 

Supposed to have caused an outbreak of typhoid (no 
details). 

IX. Well near Huntington. 

Water used for drinking. It was sought to ascertain 
whether it would be apt to produce calculus. 

Total residue, 82 grains per gallon. 

Sulphate of lime.36-89 grs. 
Carbonate of lime ..15-37 >> 
Chloride of sodium .. ..i6-oo ,, 
Organic matter and nitric acid .. .. 5-00 ,, 
Silica, magnesia, oxide of iron, &c... 874 ,, 

Could not be proved unwholesome ; would not produce 

calculus, but might prove prejudicial to the cure of that 
disease. 

X. Water from a Scullery Pump in Bolton Street, Pic¬ 
cadilly, W. 

Total residue, 1024 grains per gallon. 
Half-a-pint evaporated gave a drachm of yellow liquid, 

closely resembling urine in all its characters. Said to have 
been “ used for drinking, and to have produced sickness 
and diarrhoea.” By addition of ammonia this water gave 
a precipitate in which was found abundance of phosphoric 
acid. 

XI. Wells at Putney, S.IF. 

The total residue varies from 38 to 120 grains, and 
even more ; some, which yield from 38 to 48 grains, with 
7 or 8 grains of organic matter and nitric acid, have been 
used for drinking for many years without any apparent 
inconvenience. Others, that yield over 60 grains of total 
residue, containing more than 10 grains of organic matter 
and nitric acid, are proscribed by the medical authorities. 
A well in this locality gave me 63 grains of total residue, 
with 14 grains of organic matter and nitric acid, in the 
winter of 1878-9; and' another well, a few yards further 
on, was analysed by the late Dr. Dundas Thomson (in 
1854, as I afterwards discovered), with precisely the same 
results : the figures were almost identical. This would 
appear to show that for the last twenty-five years the well- 
waters in that particular spot have not varied in composi¬ 
tion, though there is evidence of contamination. 

XII. Observations. 

The depth of a well has no influence upon the quantity 
of residue its water leaves upon evaporation. Thus, I 
found the total residue yielded by the water of a shallow 
well in the grounds of the Countess of Leven, at Roe- 
hampton, to be 38 grains. This well is 14 feet deep. 
Another, nearly the same depth and not very far distant, 
gave 119 grains. 

The purer a water is the better it dissolves lead (as I 
have shown in my paper read at the meeting of the British 
Association at Norwich in 1868), and many a good spring 
water has thus been spoiled by storing in lead cisterns, 
being supplied by lead pipes, or pumped through a leaden 
pump. Slate cisterns are preferable, but they should not 
be soldered at the joints by red-lead, as is usually done. 

Many years ago I showed that boiler deposits in all 
parts of the world (with the exception of a few special 
cases and marine boilersj are due to carbonate of lime pre¬ 
cipitated by the expulsion of carbonic acid from the boiling 
water. They consist almost entirely (over 90 per cent) of 
carbonate of lime, similar to the mineral aragonite, in 
whatever country they are examined, as I showed for the 
first time in 1868 (Scientific Review, January, 1868). 

I have tested a very great number of spring- and well- 
waters for phosphoric acid, and have usually found it 
entirely absent. Its presence is always a bad indication. 

In the above analyses the microscope was invariably 
used for the examination of any residue deposited by the 
water on standing. In cases of sewage contamination 
through old-fashioned brick drains, it has more than once 
enabled me to deted dangerous waters by proving infiltra¬ 
tion when the analysis was tolerably good. I am at 
present again occupied with some experiments on the 
organic matters of well-waters, and when these are com¬ 
pleted I hope to give a brief account of them and of some 
tests to which a sample of water must be subjeded in 
order to arrive at its true nature, and to be enabled to 
pronounce with certainty upon its fitness for drinking or 
other purposes. 

Transmission of the Mineral Matters of the Soil 
into Vegetables.—M. Baudrimont has ascertained ex¬ 
perimentally that recently precipitated tricalcic phos¬ 
phate, calcic fluoride, ferric hydrate, hydrate silica, and 
aluminic hydrate are all soluble in an aqueous solution 

I of caabonic acid. 
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PRELIMINARY NOTE ON AN ATTEMPTED 

SYNTHESIS OF THE HYDROCARBON PHENYL- 

NAPHTHYL, OR PHENYL-NAPHTHALEN. 

By WATSON SMITH, F.C.S., F.I.C. 

In trying a series of experiments, last December, on the 
action at a red-heat of brom-naphthalen on naphthalen, 
both alone and in presence of soda-lime, by which di¬ 
naphthyl was pretty plentifully obtained (seejourn. Cheat. 
Soc., May, 1879, and Ber. Deut. Chem. Ges., xii., No. 6, 
p. 674), the idea occurred to me that very possibly, by 
taking benzene instead of napthalen, I might get the 
hydrocarbon phenyl-naphthyl or phenyl-naphthalen formed, 
according to the little scheme— 

CIOH7BiaiC6H5 
v -x —■*' v-1——" 

Brom-naoh- Benzene, 
tbalen. 

The proportions indicated by the desired reaction were 
taken, and the mixture was passed, first, alone through 
the red-hot tube ; and secondly, over soda-lime, which had 
been arranged to form a layer in the tube. The mono- 
brom-naphthalen was dissolved in the benzene, and the 
fluid was dropped into the tube by the arrangement 
described and sketched in Chemical News (vol. xxxix., 
p. 268). In the first case but little decomposition took 
place, even at the high temperature employed, and there¬ 
fore but little hydrobromic acid was evolved. The result 
on subsequent examination was a small quantity of a 
resinous body boiling above 300° together with small 
quantities of other products (probably diphenyl, &c.). In 
the second case, a large quantity of naphthalen was 
formed, and came over. It is very probable, in presence 
of the soda-lime, the following reaction would take place:— 

CI0H7Br+2C6H6 + NaOH = 
= CioH8 + N aBr + H20 + C6H5-C6H5;* 

Naphthalen. Diphenyl. 

I now determined to try a reversal of the already men¬ 
tioned mixture, taking one of brom-benzene and naph¬ 
thalen ; for it struck me this mixture would be preferable 
to the other, inasmuch as the boiling-points of the two 
constituents (brom-benzene and naphthalen) are not far 
apart, as in the former case, and I thought it not at all 
impossible that in like manner they might be more nearly 
on the same level with regard to what might be termed 
their dissociation-points, or at all events those points 
where the affinities of the H and Br are sufficiently weak¬ 
ened in their respective molecules (Ci0H7H and CsH5Br), 
by the high temperature in the tube, that they shall incline 
to split off and effedt a union, probably now lie much more 
nearly together than in the former case. Such a prox¬ 
imity is desirable as indicating, furthermore, a probable 
putting forth of powers of affinity in the nascent state, at 
about the same ihstant, and with something approaching 
the same degree of force. This was the consideration 
which led me to change the mixture as described, and I 
can now state that the results amply confirmed the sta¬ 
bility of the theoretical ground taken in this case. 

The mixture was passed through the red-hot tube drop 
by drop ; hydrobromic acid was plentifully evolved, the 
amount of carbon separated was not great, and on subse¬ 
quent examination of the black tarry-looking mass which 
had come over it was found to contain undecomposed 
naphthalen and brom-benzene, a very small quantity of 
benzene, diphenyl,—a body distilling over above 360°, but 
not at nearly so high a temperature as the dinaphthyls,— 

* I would argue from this that most probably the C10H7Br (boiling 
at 2770 is much more stable at the high temperature than the benzene 
(boiling at 8o°), which is first decomposed. The nascent hydrogen 
then attacks the CI0H7Br, diphenyl being at the same instant formed, 
and, in presence of NaOH, H.,0, NaBr, and C10HS are yielded—a re¬ 
adtion ,n detail taking place, and so obviating the formation of the 
desired phenyl-naphthalen. 

and, finally, iso-dinaphthyl, with other yellow and red 
high-boiling produdts. It was found quite easy to separate 
the new body from the iso-dinaphthyl, since it is quite 
easily soluble in spirits of wine, in which iso-dinaphthyl 
is almost totally insoluble. The new substance crystal¬ 
lised from boiling dilute alcohol on cooling, in microscopic 
white crystals, agglomerated in tufts, and difficult to dis¬ 
tinguish whether as needles or thin lanceolate plates. It 
was now placed on a filter, washed once or twice with 
cold dilute alcohol, and then water, and finally dried at 
8o°. The faint yellowish white mass was now submitted 
to sublimation, whereby beautiful little transparent plates 
were obtained, with a blue fluorescence resembling that of 
pure anthracen, and having a melting-point of xoi° to 
101J0. The odour of the vapours of this body resembles 
that of oranges. In the treatment with alcohol it was 
observed that one portion separated out from strong alco¬ 
hol on cooling and standing over night, but the other 
portion refused to do so till after much more concentra¬ 
tion. I think it very possible that these may turn out to 
be two isomeric bodies, and since two isomeric phenyl- 
naphthalens are possible it is quite probable they are here 
present. To this subject I am now giving the closest at¬ 
tention, and hope speedily to settle the question and be 
able to furnish final results. 

The synthesis of phenyl-naphthalen, I need scarcely 
say,—since Graebe has so beautifully shown it to be the 
foundation, so to say, of chrysen, just as diphenyl is of 
phenanthren,—is a matter of no small interest in the ter¬ 
ritory of the aromatic compounds. Graebe finds (Ber. 
Deut. Chem. Ges., xii., 1078), that, on heating chryso- 
chinon with soda-lime, a hydrocarbon is formed having 
the composition of, and appearing to be no other than, 
phenyl-naphthalen, and so to chrysen he assigns the 

formula— 
CioH6 -CH 

i I! 
c6h4—ch, 

just as phenanthren is formulated— 

C6H4—CH 

I II 
C6H4—CH 

on account of its similar relationship to diphenyl. 

University Laboratory, Zurich, 
June 28, 1879. 

ON THE DIFFERENT ANILINE-BLACKS.* 

By JUSTUS WOLFF. 

(Concluded from vol. xxxix. p. 273.) 

The third series of aniline-blacks, of which the nigrosin 
which I invented is a link, we call the nigrosin series. 
This nigrosin was manufactured since 1863 in large quan¬ 
tities, and has been and is used for dyeing black and grey 
on wool, silk, and leather, especially in Germany, not¬ 
withstanding its high price (33/- per pound) at which it 
was sold during the first two years. A very large firm 
used it in great quantities for dyeing silk sunshades silver- 
grey, proving that it stands the aCtion of light and air in no 
small degree. Its solution in alcohol in combination with 
varnish-producing oils and resins was used for black 

varnishing. , , 
The first nigrosin was manufactured in 1863 by heating 

a mixture of 44 parts of aniline, 20 parts of stannous 
chloride, and 11 parts nitro-benzene in the first four 
hours to about 190°, and after that time to 220° to 230° for 
a sufficient length of time (taking about nine to twelve 
hours) until a sample drawn and poured into boiling water 
communicated to the latter a pure yellow colouration. At 
that point the unaltered aniline in the melt was driven off 

| by a current of steam, the melt separated from the liquid 

1 * All temperatures are given in Centigrades. 
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(produced by condensation of steam), dried, powdered, and 
sold as nigrosin. It is still in the market, and is used for 
the above-mentioned purposes. 

I soon found out that the presence of stannous chloride 
was not essential for the production of that colouring 
matter, but that many other metallic salts would do the 
same, and even that it could be obtained without any 
metallic compounds at all, but only with aniline salt and 
nitro-benzene. 

Inferring from that reaction that the nitro-benzene may 
be aCting in this mixture as an oxidising agent, I used 
other oxidising compounds in its place—for example, 
arsenic acid—which, aCting on aniline salt or a mixture of 
aniline and aniline salt in the proper proportions, produced 
also a fine nigrosin. 

In trying to obtain this colouring matter in a water- 
soluble state I found that nigrosin made from impure 
aniline (containing toluydin) is not soluble in boiling 
water, but the latter dissolves a brown-yellow colouring 
matter; if the remainder is boiled two or three times 
more with water (slightly acidulated with hydrochloric 
acid), then it will dissolve some more nigrosin. The 
fourth extraction with slightly acidulated boiling water 
yields nigrosin in solution, and also all the following ex¬ 
tractions. The faCt that chlorine gas produces nigrosin 
with aniline in proper proportions and at a suitable tem¬ 
perature proves that it is in the first instance a product of 
dehydrogenation, and, following the process closely, we 
find that violanilin is formed in the first stage of the pro¬ 
cess, as the following formula represents :— 

3 aniline — 6 hydrogen = violanilin. 
H 

3(C6H5-NH2)-6H = 

I 
C6H4-N-C6H4 

I I 
C6H4 —N- N-H 

H 
The quantities of the dehydrogenators in the mixtures 

intended for the production of nigrosins being only suffi¬ 
cient to dehydrogenate and condense not quite the half 
of the weight of the aniline, we have, after this first stage 
of the process (the formation of violanilin), and when the 
dehydrogenation is finished, before us a mixture con¬ 
sisting principally of violanilin and aniline salt. By fur¬ 
ther heating this mixture to about 2200 to 230° we see 
gradation-changes taking place in the colour of the mass 
or melt, from violet-blue to dark-blue, and later on to 
greenish black, whilst ammonia is formed. 

Violanilin (prepared as pure as possible either from 
magenta-refuse or by the processes above described) heated 
with aniline salt (or mixtures of aniline and aniline salt) 
to 220° to 230° for a sufficient length of time yields water- 
soluble and insoluble nigrosin, besides ammonia. 

Triphenyl-violanilin (the base of spirit-soluble indulin), 
or the spirit-soluble indulin itself, heated with aniline salt 
to 2200 to 240°for a sufficient length of time, yields soluble 
and insoluble nigrosin, but no ammonia is formed. 

Pure nigrosin is produced in the following way:—A 
mixture of 22 parts chlorhydride of chemically-pure 
aniline and 10 parts of chemically-pure syrupy arsenic acid 
(containing 70 per cent of dry acid) is heated for from four 
to five hours up to 190° in a glass or enamelled iron vessel, 
whilst well agitated from time to time. After that time 
the temperature is raised up to 220° to 230°, and kept at 
that heat for such a length of time that a drawn sample 
dissolves with a faint yellow colour in neutral boiling 
water. Then a strong solution containing a little more 
caustic soda than is sufficient to neutralise the acids in the 
melt is added, and the thus liberated unaltered aniline 
(besides some diphenylamin) is completely driven off by a 
current of steam. The remaining nigrosin base is sepa¬ 
rated from the alkaline solution, repeatedly washed with 
boiling water, and then treated with water acidulated with 
an excess of hydrochloric acid by boiling it for a sufficient 
length of time until nearly all is dissolved. 

To the solutions obtained in that manner caustic soda 
is added, which separates the nigrosin base. The latter 
is collected on a filter, washed, and re-dissolved in slightly- 
acidulated boiling water in order to obtain a strong solu¬ 
tion of nigrosin. By addition of salt to that solution and 
cooling nigrosin is precipitated, which, collected on a filter 
and well washed, is again dissolved in pure distilled boiling 
water (the quantity of the water should be not quite suffi¬ 
cient to dissolve all the nigrosin whilst boiling), the solu¬ 
tion filtered whilst boiling, separates nigrosin by cooling. 
This last operation, several times repeated, yields the 
pure nigrosin. 

If the process has heen conducted carefully, and the 
temperature kept in the limits given above, then nearly all 
will be soluble nigrosin, which, made from chemically- 
pure aniline, will be a blue colouring matter, whilst from 
aniline containing toluydin in small quantities the black 
shades of nigrosin are obtained in the manner given above. 

100 parts of pure nigrosin dried for seventeen hours at 
130° contain 7-2886 parts of hydrochloric acid. The 
average of four elementary analyses of the pure nigrosin 
base, dried at 130° to 140° for twelve hours, shows that it 
consists of 86-368 per cent carbon, 5-387 per cent hydrogen, 
and 8-410 nitrogen. Consequently the formula for the 
nigrosin base is C36H27N3, and for the nigrosin 
C36H27N3C1H. This is also the formula for triphenyl- 
violanilin. The conversion of triphenyl-violanilin into the 
nigrosin base (both being isomeric) is therefore effected by 
an intramolecular change. 

As the triphenyl-violanilin yields by dry distillation di¬ 
phenylamin and aniline, and the nigrosin base does not 
yield any of them but substances belonging to the deriva¬ 
tives of di- and triphenylen-diamin it is easily inferred that 
in the triphenyl-violanilin the hydrogens in the appendants 
are substituted by phenylen, C6H5, whilst in the nigrosins 
the hydrogens of the nuclei are substituted by pl enylen, 

C6H3 — C6H5. 
The triphenyl-violanilin salt is therefore converted into 
nigrosin by intramolecular transposition. 

Triphenyl-violanilin salt = nigrosin. 
C6H5 H 

c6h4-n-.c6h4 

c6h4-n-n-c6h5 
I I^Cl 

c6h5 - c6h3 - n - c6h3 - c6h5 

c6h,-c6h3-n -n-h 
I I Cl 

c6h5 h h h 

Hofmann published, in the Ber. der Deut. Chem. Gesell., 
1872, p. 720, a similar case in the conversion of methyl- 
aniline hydrochloride into toluydin hydrochloride by 
heating the former to 230° to 250° for a whole day. 

Methyl-aniline hydrochloride = toluydin hydrochloride. 
H H 

C6H5-N: 
ch3 

Cl 
c6h4-ch3-n? 

.H 

Cl 
H H 

The formation of nigrosin from violanilin is represented 
in the following equation :— 

x violanilin salt -f 3 aniline hydrochloride = nigrosin -f- 
3 ammonium chloride. 

H , X 
H 

I Cl 
+ 3-( C6H5 — N L = 

c6h4-n-c6h4 

c6h4-n- n-h 

I I ^C1 
H H 

H 

H 

C6Hs - C6H3 - N - C6H3 - C6H5 
I I .Cl + 3 1 

C6H5-C6H3-N - N 

I I 
H H 

•H 

H 

I 
H-N: 

I 
N 

^C1 
'H 
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And consequently the production of nigrosin from aniline 
hydrochloride— 

6 aniline hydrochloride — 6 hydrogen = i violanilin hydro¬ 
chloride and 3 aniline hydrochloride. 

H 

C6Hs —N<£ 

H 

-6H = 

H 

C6H4-N~C6H4 

-Cl +3 
C6H4-N-Nc 

I I 
H H 

■H 

H 

I .-Cl 
c6h5-n<£ 

H 

= i nigrosin and 3 ammonium chloride. 
H 

c6h5 - c6h3 - n - c6h3 - c6h3 

; I I + 3 
C6H5-C6H3-N - N- Cl 

I I^H 
H H 

H 

I 
H- Ns 

H 

-Cl 

*H 

In the formation of indulin, as well as in that of nigro¬ 
sin, a phenylation takes place. In the first case the nitro¬ 
gen of the aniline aCts as a triad, whilst in the violanilin 
the nitrogen of two of the appendants are triads, and that 
of the third appendant ads,being a compoundwith an organic 
acid at a low temperature as a pentad, which at higher 
temperatures starts dissociating and becoming triadic. 
Simultaneously it will be adted upon by the aniline triadic 
nitrogen, giving away its hydrogen and replacing it with 
the nucleus of the aniline ; after that is done the other 
appendants are adted upon in the same way. 

In the formation of nigrosin the nitrogen in the aniline 
and one, or also consecutively two, and three of the nitro¬ 
gens in the violanilin adt as pentads in combination with 
an inorganic acid which will not dissociate but at a very 
high temperature, and before this is reached the nuclei— 
C6H4—of the violanilin on the one part, and CgH5 of the 
aniline on the other part, will act one on another, and 
nucleus substitutions will take place whilst ammonia is 
formed. Also in the conversion of triphenyl-violanilin into 
nigrosin the intra-molecular transposition creating this 
conversion is caused by the adtion of nitrogen as a pentad 
in the triphenyl-violanilin hydrochloride molecule. 

The same may be said of triphenyl-mauvanilin, which, 
by the adtion of aniline hydrochloride, is converted into 
the brownish black nigrosin. Of course there are also 
nigrosins in which instead of three only two or one sub¬ 
stitution has taken place, and such are insoluble in neutral 
and acidulated water. 

H 

C6H5-C6H3-N-C6H4 

I 

And— 

C6H4-N-N -Cl 

I I ""H 

H H 

H 

c6h5 - c6h3 - n - c6h3 - c6h5 

csh4-n-n-ci 

I I^H 
H H 

It is very probable that by the adtion of aniline hydro¬ 
chloride on aniline-blue (triphenyl-rosanilin) at a tempera¬ 
ture of 2200 to 240°, by which De Laire’s aniline-brown 
is formed, an analogous readtion takes place 
This brown is also produced by the adtion of aniline 
hydrochloride on magenta and violet, analogous to the 

formation of nigrosin from violanilin ; and also analogous 
to the formation of nigrosin. Furthermore, it can 
be produced by the adtion of a dehydrogenator on an 
excess of a mixture of one molecule aniline hydrochloride 
and two molecules of toluydin hydrochloride. Here we 
meet with quite a new series of colouring matters, viz., 
those which can be obtained by simple intra-molecular 
transposition from other colouring matters caused by the 
adtion of its nitrogens in a pentadic state. These new 
colouring matters can also be obtained by dehydrogenation 
and subsequent phenylation of aniline, or mixtures of 
aniline and toluydin with pentadic nitrogens. 

It is to be supposed that many readtions of this kind 
may occur, and they may be generalised as follows :— 

I. By causing one or more of the constituent parts of 
a molecule to adt on the other parts with another 
atomicity than they adted with in producing the original 
molecule, the latter can be converted into an isomeric 
compound (with different positions of its constituents), 
viz., intra-molecular transposition can take place. 

II. By causing one or more of the constituent parts of 
a molecule to adt at different times with different 
atomicities on the other parts, isomeric molecules 
with different positions of their constituents can be 
produced. 

The pure blue nigrosin, whose produdtion from chemi¬ 
cally pure aniline salt has been given above, dissolves 
with a dull blue colour in neutral water, turning brighter 
and greener by addition of acid (hydrochloric acid princi¬ 
pally). Its solutions in acidulated water possess a remark¬ 
able blood-red fluorescence, increasing by addition of more 
acid up to a certain proportion, and all the blue and black 
nigrosins possess this remarkable qualtity more or less. 

This fluorescence is sometimes so strong that in a 
solution of blue or black nigrosin, which contains only 
such a small quantity that by looking through this solution 
no colouration is perceivable, it refledts a brownish red 
tint, especially before a black background, and the sun’s 
rays falling upon it diredtly, it then looks as if very small 
particles of metallic copper were suspended in the liquid 
and moving about. 

The slightly acidulated solutions in water dye wool, 
silk, China-grass, cotton, and certain other fibres (at about 
8o°) blue, the dye going on the fibre very slowly. If the 
bath is strong enough it will dye wool, silk, China-grass, 
and certain other fibres a fine blue-black (which, when 
deep enough, will stand light, air, and soap, but not the 
fulling process) in about one to one and a half hours 
without impairing the natural gloss of the different fibres. 
The same is the case with the other blue and black nigro¬ 
sins ; as all the nigrosins go on very slowly, they are 
especially adapted for dyeing yarns and goods evenly. 

The following mixtures, treated in the same manner as 
described with that of aniline salt and arsenic acid, pro¬ 
duce the different shades of the blue and black nigrosins :— 
60 parts of hydrochloride of chemically pure aniline and 
xo parts chemically pure nitro-benzene yield a dark blue 
dyeing nigrosin. The same mixture with 1 part cupric or 
cupreous chloride added to it yields a very fine deep blue- 
black. 60 parts of aniline hydrochloride (the aniline con¬ 
taining 2 per cent of toluydin) and 10 parts nitro-benzene 
(made of benzene containing 2 per cent of toluen) yields a 
blue-black dyeing colouring matter, which, by addition of 
certain metallic compounds (as, for example, cupric chlo¬ 
ride, &c.), is considerably deepened. 

By application of nitrobenzene in the nigrosin process 
other colouring matters besides nigrosin are formed in 
larger proportions than by application of certain other 
dehydrogenators, deriving from the adtion of intermediate 
products of decomposition of nitrobenzene, and remaining 
to the greatest part insoluble in neutral and acidulated 
water. By increasing the proportions of toluydin in the 
mixtures for nigrosin the black goes more and more over 
in jet-black and brownish black, which shades, by addition 
of copper and certain other metallic salts, are rendered 

I deeper. Of course a considerable practice and a great 



6 The Different Aniline-Blacks. I Chemical News, 
1 July 4, 1879. 

deal of experience is needed for the production of the 
different shades and qualities of the blue and black water- 
soluble nigrosins (patented in England, France, and the 
United States in 1876), as in this process the regulation 
of temperature at certain periods is of the greatest im¬ 
portance, for, if not carefully watched, a considerable 
quantity of by-produCts will be formed. 

The nigrosins aie slightly soluble in weak alkaline 
solutions by boiling. They dissolve easily in benzene, 
petroleum, and certain oils, especially when alkaline, with 
a bright purple colour, and when sour with a fine green- 
blue shade. Oxidising agents convert the blue and black 
nigrosins (especially when dyed in lighter shades on the 
fibre) into dull and reddish grey violets. Reducing agents 
render them colourless, forming leuco-nigrosins. Very 
remarkable is the resistance of the blue and black nigro¬ 
sins against strong nitric acid, which, when dyed deep 
black, will, with nitric acid of even 1-5 sp. gr., only change 
to a very deep, nearly black-green after many hours of 
aCtion, and then when the acid is washed off, the black 
does not seem to be changed at all. By this resistance 
against the aCtion of strongest nitric acid, the blue and 
black nigrosins distinguish themselves from all other 
colouring matters. 

Therefore, it is very probable that the chemical con¬ 
stitution of both series may be typically analogous, and 
thus the formulas III., IV., and V. given by me to the 
Lightfoot black gain more probability, showing that both 
series have at least in common the nucleus substitution 
or connedtion of nuclei. 

Substitution in Lightfoot Black. Substitution in Nigrosin. 

c6H4 c6h5 

c6h4 c6h, 
1 I ' 

Further investigations may prove the analogy of both 
series—the one which I described by the formulas III., IV., 
and V., and that of nigrosin. 

The purer the aniline of which both are produced the 
bluer the shades of the blacks, and the blue and black 
shades of both are deepened by addition of certain 
metallic compounds. The Lightfoot-black turns green 
with acids, and the solutions of nigrosin also turn green 
with acids. 

The application of the different nigrosins in dyeing is 

the same for all, and like that given for the blue nigrosin. 
Nigrosin can also be used for printing blue, grey, and 
black on silk and wool in several ways, of which one is, 
to dissolve it in aniline or aniline salt, thickening the 
solution, and then to steam, wash, and dry. A solution 
of nigrosin in glycerin can also be used. Of course the 
insoluble and also soluble blue and black nigrosins can be 
converted with oil of vitriol into their respective mono-, 
di-, tri-, and tetra-sulphonic acids and their salts, which 
of course will improve the insoluble nigrosins and make 
them marketable, but not so the soluble nigrosins. The 
price of the nigrosins is not lowenough that they could com¬ 
pete with the cheaper black colouring matters, but the 
beauty of their shades and their easy application, com¬ 
bined with resistance against light, air, and soap (except 
in the fulling process), will secure them a good market, 
especially for dyeing the more costly wool fabrics, China- 
grass, and above all silk. It is especially adapted for 
dyeing the last-named material a fine black without in¬ 
creasing its weight more than a few per cents, and being 
easily applied it could help to do away to some extent 
with the contemptible custom of weighting black silk 
fabrics. And, indeed, there should be put a stop to this 
pernicious practice, which reduces the famous durability 
of the silk fibre to its one-hundredth part by the corrosive 
aCtion on the fibre of the materials used for weighting. 
The public pays the full pi ice of silk for a material which 
contains only one-third of it (and that in a deteriorated 
state), and two-thirds of substances which have very little 
value compared with that of silk, and spoil it too. I 
know English manufacturers who send their silk to France 
for being dyed black and have it sent back for working it 
up, only for that reason, because in France they are able 
to increase the weight (of silk whilst dyeing it black, 
much more than they can do in England ; and therefore 
the silk dyed black in France will be cheaper by far than 
that in England, even after paying the freight to France 
and back. The result of such practice is a beautiful black 
silk fabric, changing into rags remarkably quick in the 
possession of the buyer. 

Of course much has been said already authoritatively 
against this fraudulent adulteration, but it will not have 
any effeCt until numerous analyses of black silk fabrics 
have been made and their results published with the 
names of the respective firms manufacturing or selling 
them, and it would be a meritorious undertaking to 
organise in this manner a crusade against such offences. 

COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

May, 1879. 

The following are the returns of the Society of Medical Officers of Health:— 

•S 

< 

Thames Water Companies. 
Grand Junction Clear 
West Middlesex Clear 
Southwark and Vauxhall Clear 
Chelsea. Clear 
Lambeth. Clear 

Other Companies. 
Kent. Clear 
New River . Clear 
East London. Clear 
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The quantities of the several constituents are stated in grains per imperial gallon. 

Note.—The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by a standard solu¬ 
tion of permanganate of potash adting for three hours. 

C. Meymott Tidy, M.B. 
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PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

ffune 26, 1879. 

Earl Rosse in the Chair. 

An extra meeting of this Society was held on the above 
date at Cooper’s Hill Indian Engineering College on the 
invitation of Col. Chesney, R.E. 

Prof. Unwin, of the College, read a paper on “ Experi¬ 
ments Relating to the Friction of Fluids on Solid Surfaces 
against which they rub.” It has long been known that 
a board dragged through water suffers a resistance varying 
in some way as the square of the velocity, that a stream has 
a uniform motion at such a velocity that the component 
of the weight of the water down its inclined bed is balanced 
by the fridtional drag on the bottom. The fluid in the 
neighbourhood of the stream is known not to move as a 
solid mass, the centre moving faster than the sides, and 
the different fluid layers rub against each other. The 
adhesion of the fluid to the solid, against which it moves, 
also gives rise to a sliding or shearing adtion. Our 
knowledge of the subjedt has hitherto been gained from 
observations on pipes, streams, and from the experiments 
of the late Mr. Froude with a plank of wood drawn 
through the water of a canal. It is desirable to have a 
set of laboratory experiments, however, as the conditions 
can be varied more than can be done by such methods, 
and for this purpose the author had designed a special 
apparatus. In Mr. Froude’s experiments there was a 
practically unlimited mass of water and a definitely 
limited extent of solid surface; and his results are not 
free from certain anomalies. The author thought it 
might be instructive to try the other case of a limited 
mass of water, and a virtually unlimited surface ; a disk 
in rotation gives such a surface. In some respeCts a 
cylinder would (as suggested by Prof. Ayrton) be the 
simplest to treat theoretically, but there are experimental 
difficulties in its way. The apparatus of the author con¬ 
sists of a metal disk rotated on a vertical axis in a vessel 
of water; and the problem is to determine its resistance 
to rotation, since this will be equivalent to the water 
friction upon it. Within the outer vessel is placed a 
thin copper chamber, the diameter of which is unalterable 
but the depth is variable at pleasure. The disk is placed 
concentrically inside this chamber, where there are two 
cheese-shaped masses of water, one above and one below 
the disk, which are dragged into rotation next the disk and 
retarded next the sides of the pan. The couple required 
to rotate the disk is equal to the couple exerted by the 
disk or the fluid when the motion is uniform. Hence the 
tendency of the chamber to rotate is measured by sus¬ 
pending the latter from three wires in a manner similar 
to the bifilar suspension of magnets. An index marks 
whether it rotates or not on a graduated scale, and a 
weight suspended by a cord measures the force required 
to keep the index at zero. Let M be the moment of the frac¬ 
tional resistance of the disk ; N the number of revolutions 
per second. Then M = CN*, where C and x are constants. 
The author has obtained a number of results, which are, 
however, not yet ready for publication. He mentioned, 
however, that a rough cast-iron disk has a fridtional re¬ 
sistance almost exactly as the square of the velocity; 
whereas a turned brass disk gave a value of at decidedly 
less than 2. The resistance is a little greater when the 
mass of water is larger. These results were calculated 
for a speed of 10 feet per second. The author hopes to 
try the effedt of temperature, &c., on fluid fridtion, and 
viscous as well as thin fluids. 

Prof. Unwin also exhibited a piece of apparatus with 
which he hopes to study the stress of rivetted plates 
under shear by means of elastic substances, such as caout¬ 

chouc. He purposes to stretch the rivetted caoutchouc 
and photograph the appearance of stress-lines upon it. 

Lieut. G. S. Clark, R.E., explained the process in¬ 
vented by Prof. McLeod and himself for determining the 
absolute pitch of tuning-forks. Unlike other methods 
this is an optical one, and consists in arranging the tuning- 
fork to vibrate in front of a rotating drum whose periphery 
is marked with dots or fine lines at equal intervals. A 
microscope was arranged to comprise in its field of view 
the edge of the fork and the several of the intervals on 
the drum, so that when the drum was rotated at a rate 
which made the speed of an interval equal to the period 
of the fork, a set of prominences or waves, in width equal 
to an interval, were visible, the body of the wave being 
caused by the advance and recession of the fork in its 
vibration. The rotation of the drum was regulated by an 
air regulator devised by Prof. Unwin, the observer himself 
quickening or slowing the drum so as to keep the pro¬ 
minences steady. The time was got by an eledtric clock 
designed by Prof. McLeod. An aniline glass pen was 
used to mark the beginning and end of the periods of 
observation on the drum. A counter was also employed 
to give the number of revolutions. The pen and counter 
were actuated by eledtricity through the medium of a key. 
In these experiments a Konig fork, giving 256 vibrations 
per second, corredt at 16-1° C., was tested and found to 
give 256-2966 vibrations per second. Frequent bowing 
did not alter the phase. Fixing the fork rigidly, as in a 
vice, did so. The temperature coefficient for Konig’s 
forks (o-ooon for each degree Centigrade) was confirmed 
by these experiments. Forks of different odtaves were 
compared ; audible beats could be counted ; and modifi¬ 
cations of Lesage’s figures seen. This optical method is 
preferable to audible ones, because of its independence 
of the ear and the fadt that nothing is attached to the fork 
itself. 

Prof. Guthrie enquired if the periods of the forks had 
been found to alter through use or magnetisation. 

The Author said that he had not yet tested these 
points. 

Prof. McLeod instanced an old Konig fork which was 
corredt at i6-i° C., requiring now a temperature of 250 C. 
to make it so. 

Lord Rosse suggested the use of the regulators em¬ 
ployed with equatorial clocks to keep the rotation of the 
drum steady. 

Capt. Abney enquired if a difference of vibration had 
been detedted between the beginning and end of a series 
of observations. None had been certainly observed. 

Prof. McLeod then described an eledtric clock used in 
the foregoing experiments. A zinc and steel compen¬ 
sating pendulum moved by its own gravity; but at each 
beat made and broke a battery circuit by means of two 
bent springs, one on either side. The current passing 
through an eledtro - magnet detained a bent lever 
until the pendulum swung to the other contadt. By this 
contrivance time was marked. Prof. McLeod found that 
the platinum contadts frequently stuck together in these 
experiments; but this defedt had been cured by the use 
of a liquid shunt of dilute sulphuric acid, which destroyed 
the extra current. This remedy had been suggested to 
him by Lord Rayleigh. Prof. McLeod demonstrated the 
complete success of this device, which adts as well as a 
condenser shunt. He had also observed a curious effedt 
with these liquid shunts, which as yet he could not explain. 
Two shunts, having the same acid in both, were employed, 
one shunting the extra current from four Daniell cells and 
one that from two Daniell cells. The first showed evolu¬ 
tion of H and O gas, the platinum eledtrodes being un- 
affedted. The second showed no evolution of gas, but 
one platinum plate was dissolved away and deposited in 
a black powder on the other. He also exhibited a new 
cell formed of zinc and mercury plates, with zincic iodide 
solution and mercurous chloride salt. Red iodide of 
mercury is formed at the negative electrode. The E.M.F. 
is seven-tenths of a Daniell cell, but the interval resistance 
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very low and the cell very constant, while there is no 
local action. 

Prof. Guthrie suggested that as the extra current was 
really a succession of sparks the platinum might be carried 
bodily over from one electrode to the other. 

Mr. F. H. Varley stated that Mr. F. Higgins had 
observed a similar effect with carbon electrodes in a 
voltameter, one carbon falling away into a fine powder, 
and due perhaps to the disintegrating aCtion of liberated 
gases. He had also himself seen a platinum wire in 
contadt with a carbon one eaten thin and drawn into very 
fine silky pens, while the carbon was stained blue, 
although the current passing was of low tension. 

Mr. Chandler Roberts suggested that perhaps a 
hydride of platinum was formed in the case mentioned by 
Prof. McLeod. 

Prof. Guthrie suggested experiments with fluorescent 
liquid shunts in the dark. 

Mr. J. W. Clark then described some experiments on 
the surface tension of sulphurous anhydride sealed in a 
capillary tube within a second tube containing the same 
substance. He found that at low temperatures the level of 
the liquid is lower in the narrow than in the wide tube. 
As the temperature rises the meniscus in the narrow tube 
descends, till at about 156° F. it is level with that of the 
wider tube, both surfaces being slightly concave. About 
this temperature the surfaces become plane then concave, 
the level in the wide tube becoming higher than that in 
the narrow one. These experiments are being continued, 
and Mr. Clark’s other results will be communicated to the 
Society later on. 

Prof. Guthrie proposed a vote of thanks to Colonel 
Chesney. 

NOTICES OF BOOKS. 

Note sur la Dephosphovisation au convertisseur Bessemer 
et sur la Dephosphoration des Fontes. Par M. Pourcel, 

Ingenieur Chef des Acieries de Terrenoire. St. Etienne : 
Theolier Freres, 1879. 

This is a reprint of a Paper read by M. Pourcel at the 
meeting of the Societe de l’lndustrie Minerale, held on 
the 7th June last. After describing the rise and progress 
of the Thomas and Gilchrist method of dephosphorising 
iron, M. Pourcel gives an interesting account of his 
visit to Messrs. Bolckow and Vaughan’s works, at Eston, 
in May last, where the process was carried out in his pre¬ 
sence. The method of working in no way differed from 
that described by Messrs. Thomas and Gilchrist, in their 
Paper read before the Iron and Steel Institute in May 
last, and republished in the Chemical News (vol. xxxix., 
p. 219). The resulting metal contained— 

C .. ., .. • • •« 0-171 
Mn.0-160 
P ..   0-223 
S .0-037 
Si.traces. 

The crude iron used was Cleveland pig, containing i'8 of 
P, 3 of Si, and 3-2 of C. The addition of 10 per cent of 
spiegeleisen at the end of the operation increased the 
quantity of P from 0-14 per cent to 0-223. 

From his observations on this occasion M. Pourcel 
draws two conclusions. The first is, that the neutralisa¬ 
tion of the silicic acid produced by the oxidation of the 
silicium in the crude pig is fully effected by the addition 
of a mixture of lime and iron oxide; and secondly, that 
overblowing, by prolonging the oxidising aCtion, determines 
the scorification of the iron phosphide. The neutralisa¬ 
tion of the silicic acid, adds M. Pourcel, gives rise to a 
large quantity of slag, which occupies a considerable space 
in the converter, diminishing its size from one-quarter to 
one-third. Hence, with very silicious pig, this change 

operated upon falls from 8 or 9 to 6 or 7 tons. The 
“ overblowing ” increases the proportion of ferric peroxide 
dissolved in the bulk of metal, and consequently necessi¬ 
tates the addition of a considerable quantity of manga¬ 
nese—as much, indeed, as 2 or 3 per cent, if we want to 
avoid all danger of honeycombing. In the operations as 
carried out at Eston, M. Pourcel thinks that the “ over¬ 
blowing ” was not kept up sufficiently long, because the 
metal of the last test, taken just before the addition of 
the spiegeleisen, contained 0-14 per cent of P, and that 
the manganese added in the spiegeleisen—1-7 per cent— 
was not sufficient, only traces of it being found in the 
resulting metal. The other defects in the process, as 
pointed out by M. Pourcel, are the several stoppages ne¬ 
cessitated by having to take tests at different points of 
the operation, the uncertainty of knowing when the metal 
is sufficiently dephosphorised, and the explosions which 
result from the addition of the spiegeleisen—defects which 
the author looks on as being inherent at present, but 
which he hopes to see disappear in the course of working. 
Another very just remark which he makes is that the ad¬ 
dition of spiegeleisen adds to the amount of P contained 
in the finished metal, not only from containing certain 
proportions of the very plague we are trying to get rid of, 
but by causing the reductions of part of the phosphate of 
iron in the slag owing to the liberation of large quantities 
of CO. The production of CO must therefore be reduced 
to a minimum, while the oxidising action of the air must 
be increased so that the P may not only pass into the 
slag, but remain fixed in it. M. Pourcel seems to think 
that if the P could be made to enter into the slag in the 
form of calcic phosphate, instead of iron phosphate, it 
would not be so liable to be reduced by the CO. 

M. Pourcel recommends that the fumes which escape 
from the converter during the process of “ overblowing ” 
should be analysed; he thinks the greater portion of 
the iron phosphate is thus carried off. With respeCt to 
the part played by the lime in the process, M. Pourcel is 
at variance with most of the speakers at the meetings of 
the Iron and Steel Institute held in May last. The lime, 
he says, having played an aCtive part of a neutralising 
base in the first part of the operation, thereby preserving 
the lining of the furnace from the corroding aCtion of the 
silica, does not play a passive part during the operation 
of “ overblowing.” Calcium phosphate is a perfectly in¬ 
fusible body, the formation of which is not caused in this 
case by the aCtion of the affinities at work, whether the 
lime is in the free condition or combined with the silica. 
M. Pourcel also combats the assertion of M. Gruner, who 
asserts that iron phosphide will not scorify until the car¬ 
bon is reduced to the minimum. “ How is it,” asks M. 
Pourcel, “ that Mr. I. Lowthian Bell, at the Clarence 
Works, and Dr. Bender, at Krupp’s Works, succeed in 
dephosphorising their crude iron without diminishing the 
carbon contained in it ? It is only necessary to quote the 
numerous analyses which prove that phosphorus disap¬ 
pears in direCt proportion with the silicium.” We learn, 
also, that Dr. Bender has adopted the Bell system at 
Essen, using a Pernot-Martin furnace, with iron sole and 
sides lined with rich manganiferous oxides. For several 
other interesting questions discussed by M. Pourcel we 
must refer the reader to his Paper. 

The prime conclusion which M. Pourcel draws from his 
investigations is that the dephosphorisation of iron in the 
converter is an accomplished faCt, and that the practical 
difficulties in the way of its industrial application may be 
surmounted by an attentive examination of the chemical 
phenomena which occur during the various operations. 

Harmozein : a New Chemical Round Game, with Instruc¬ 
tions for Playing it. By T. H. Davis, formerly Assist¬ 
ant at the Royal College of Chemistry. Manchester: 
J. Woolley, Sons, and Co. 

Harmozein, the name of which is presumably borrowed 
from the Greek hannozo, I sort, or arrange in order, is a 
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new scientific round game, which bears the same relation 
to chemical science that the much vaunted German 
Kriegs Spiel does to military strategy. Harmozein must 
not be confounded with the numerous so-called instructive 
card games by which children are supposed to be deluded 
into the study of the ’ologies and ’ographies under the 
guise of innocent gambling. The instruction conveyed by 
these appliances generally consists in the acquirement of 
a mass of words, more or less hard ; but any one who 
plays at Harmozein must first of all have a fair knowledge 
of the theory of atomic quantivalence, which he will most 
certainly increase in proportion as he gains skill in the 
game. 

The game consists of some 250 cardboard discs or 
counters, upon one side of which a chemical symbol is 
printed, with the quantivalence marked in the usual way, 
ClxOnBju, &c., the other side being left blank. The 
pieces are spread on the table blank side uppermost, and 
the game may be played by any number of players, each 
of whom selects from 10 to 20 pieces. The object of the 
game is to get rid of as many pieces as possible, each 
player being allowed to put down a formula as well as to 
add to those already on the board. Let us suppose, for 
instance, that the first player puts down COO, the second 
player, always provided he has the counters, puts down 
NaH and O, thus forming the complete formula of hydric 
sodic carbonate. He may then put down a formula of his 
own, let us say KC1, which no one can add to, as the 
monad K satisfies the monad Cl. He thus gets rid of 
four counters, whereas the first player only got rid of 
three. 

Mr. Davis’s game is sufficiently ingenious and interest¬ 
ing, but it might be improved. One of its objects being to 
teach the quantivalence of the elements, it seems strange 
that the pieces should be inscribed with the figures 
denoting it on the face. The quantivalence marks ought 
merely to be on the back, where the player is not supposed 
to see them. On the pieces denoting certain elements, 
such as iron, there is only one quantivalence mark, VI., 
but what is to be done when iron is a dyad, for instance. 
It would have been as well if the pieces denoting what 
Dr. Frankland calls polyad elements had been marked 
with their several atomicities. 

Mr. Davis’s first attempt is worthy of all praise, but he 
himself will be the first to acknowledge that it is 
susceptible of improvement. We have privately heard 
that it has received the warm approbation of one of the 
most highly placed chemical teachers in this country, who 
has recommended it to his students, a piece of advice 
which we most cordially endorse. Metz, it is said, was 
taken by efficient Kriegs Spielers: we shall be glad to see 
some correspondingly strong chemical fortress reduced by 
Harmozein players. 

CORRESPONDENCE. 

CLEMENTS’ MANUAL OF ORGANIC CHEMISTRY. 

To the Editor of the Chemical News. 

Sir,—In a review of my book in your valuable journal of 
the 20th inst. several misstatements are made which I 
hope you will allow me to call attention to. Your reviewer 
states in the 31st line from foot of page 275 that no ex¬ 
planation is given of isomerism and polymerism. For 
isomerism please refer to pages 29, 47, 248, 254, 257, and 
262, and for polymerism refer to page 262. Surely six or 
seven pages on this subject is sufficient in a work of less 
than 280 pages. In the line following it is stated that 
“ no explanation is given of the difference between em¬ 
pirical and rational formulae.” Empirical formula is 
referred to on pages 3, 7, 9, 184, 192, 194, 196, 198, 202, 
and 223, and rational formula is referred to on pages 7, 8, 
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9, 10, 223, 229, and 254. I think in justice your reviewer 
should consider these references sufficient on this subject, 
considering that all students take up inorganic before 
organic chemistry, so that they would be well acquainted 
with the difference between rational and empirical for¬ 
mulae. Moreover, page 223 alone should be sufficient to 
demonstrate to any student the essential difference be¬ 
tween these formulae. If the index is referred to, many of 
the other remarks will be found unnecessary, even including 
glycerin, &c. Furthermore, your reviewer states that 
“ there is no evident distinction made between primary, 
secondary, and tertiary alcohols, nor between the different 
behaviour of aldehyds and ketons on oxidation.” Pages 
63 and 78 refer especially to the latter bodies, and the 
former is not borne out by the fadts of the case. If your 
reviewer had thoroughly examined the book and referred 
to the index he might have omitted at least one-half of his 
review, which is both inaccurate and misleading.—I am, 
&c., 

Hugh Clements. 
June 24, 1879. 

Mr. Clements in his note says that “had the reviewer 
thoroughly examined the book and referred to the index 
he might have omitted at least one-half of his review.” I beg 
to state that not only was the book thoroughly examined 
before the review was written, but after it was written the 
statements therein made were carefully compared with 
the index. I have looked up all the references he men¬ 
tions in his letter, and find that, with two exceptions, 
they are quite irrelevant and frivolous. These two ex¬ 
ceptions (pages 248 and 262), which refer to the explana¬ 
tion of isomerism and polymerism, though good explana¬ 
tions, are both given in the answers to the questions set 
by the Science and Art Department, and not in the text 
of the book itself, which is the point in question. In faCt, 
the references which Mr. Clements gives are not to ex¬ 
planations of the terms in question, but merely references 
to the page where these terms are used; e.g., reference 
to page 47 for explanation of isomerism, “When it is 
distilled with CH3,HS04 methyl ether is formed, which is 
isomeric with ethyl alcohol.” Also the reference to p. 184 
for explanation of empirical formula—“ What is the em¬ 
pirical formula of a substance possessing the following 
percentage composition:—C = 40-o, H = 6-66, 0 = 53-34. 
Dividing by the atomic weights of C, H, and O respec¬ 
tively, we obtain 3'33 for C, 6'66 for H, and 333 for O, 
and dividing by the smallest we get 1, 2, x respectively 
for C, H, and O, i.e., the formula CH20. And the sab- 
stance may therefore be C2H402, acetic acid ; C3H603 
laCtic acid ; CgHI206 grape-sugar.” The references on 
pages 192, 194, 196, xg8, 202, 223 are all of a kind exactly 
similar to the latter of the above two examples. The 
reference to page 254, as regards the explanation of 
rational formula, is “ What is the rational formula of gly¬ 
cerine ? C3H5H303.” These are samples of the refer¬ 
ences which Mr. Clements gives for finding in his book 
explanations of rational and empirical formulae, isomerism, 
&c. Mr. Clements does well to use in his letter the words 
“referred to ” on such a page, for it is quite true the 
terms are there referred to, but this is no contradiction 
of the statements made in the review, where it is said 
that “ No explanation is given of ” the terms in question. 
Fie, in faCt, talks about these terms, but gives no explana¬ 
tion of them. Page 223 is by no means an explanation, 
as Mr. Clements seems to think, of the terms rational and 
empirical formulae, and even if it were it is not in the text 
of the book, but in the questions set by the Science and 
Art Depa'rtment. With regard to glycerin, if Mr. Clements 
will again consult the review, he will find that the words 
“special reference” were used (and used advisedly) 
because though glycerin is often mentioned by name, 
yet no special statement is given (except in the case re¬ 
ferred to in the review) of its general chemical reactions 
and relations to other compounds. On looking up the 
references on pages 63 and 78, as given by Mr. Clements, 

Chemical Notices from Foreign Sources. 
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I cannot find that any evident distinction whatever is made 
between the behaviour of aldehyds and ketons on oxidation. 
As regards the statement in the review that no evident 
distinction is made between primary, secondary, and ter¬ 
tiary alcohols, which Mr. Clements says “ is not borne 
out by the faCts of the case,” how is it that he does not 
give a reference showing where the distinction may be 
found ? I observe that on page 246, in the answers to the 
questions set by the Science and Art Department, an 
“attempted” explanation is given, but this is not all 
clear, and I believe that the average student would quite 
fail to understand it. It would seem that for some of the 
more important parts of organic chemistry we must consult 
not the “Manual” itself but the answers to the questions 
at the end of the book. 

The Reviewer. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, VAcademie 
des Sciences. No. 24, June 16, 1879. 

Observations on M. Lamansky’s Paper entitled 
“ On the Law of Stokes.”—E. Becquerel.—The pheno¬ 
mena of fluorescence do not depend on a simple change 
in the refrangibility of the luminous rays which fall upon 
a body, but on a complete transformation of the vibratory 
movement. The incident rays excite vibrations in the 
substance, which then emits light whose composition does 
not seem simply connected with the nature of the incident 
vibrations. 

Vapour-density of the Bihydrosulphate of Am¬ 
monia. H. Sainte-Claire Deville.—The author gives the 
details of his determination of the vapour-density of 
neutral ammonic sulph-hydrate, NH4S, taken at the tem¬ 
perature 99-5°. 

Eledtro-dilatation of the Coatings of Leyden Jars. 
M. Duter.—The author has undertaken experiments 

which show that the cause of the expansion is not eleCtric 
pressure, but that we have here to do with a new pro¬ 
perty of electricity. 

Expansion of the Glass of Condensers while 
Charged.—M. Righi.—The phenomenon of Fontana, 
Govi, and Duter is due to a transverse expansion of the 
glass. The instantaneous expansion, due chiefly to the 
polarisation of the glass, must be distinguished from the 
persistent expansion not previously observed and due to 
a liberation of heat. 

The Basic Hydrosulphates of Ammonia.—M. L. 
Troost.—The author has obtained several compounds of 
hydrosulphuric acid with ammonia. One of them at o° 
occurs in ortho-rhombic crystals which aCt powerfully 
upon polarised light, upon which the ordinary crystals of 
bihydrosulphate have no action. A second solidifies at 
— 8°, but may be maintained in a state of superfusion 
down to about — 250. The third has not been solidi¬ 
fied at — 550. The author is engaged with their 
perfect separation and the determination of their vapour- 
tensions. 

A New Native Manganese Sulphate and a New 
Variety of Ferrous Sulphate.—A. Carnot.—The new 
manganese sulphate, Mallardite, contains 7 molecules of 
water, and was obtained from the Lucky Boy Silver-mine, 
near the Butterfield Canon, Utah. The other mineral, 
luckite, is a manganiferous ferrous sulphate from the 
same deposits. 

Berichte der Dcuischen Chcmischen Gesellschaft zu Berlin, 
No. 1, 1879. 

On Betulin.—N. Franchimont.—The author gives an 
account of the researches of H. Wigman. He assigns to 
betulin the formula C36H60O3, but has not succeeded in 
ascertaining its nature, which, on the one hand, appears 
analogous to the terpenes, and, on the other, to certain 
aromatic hydrocarbons of high molecular weight. 

On Ladtucon.—N. Franchimont.—This compound, 
C14H24O, is obtained from Lactua altissima, and appears 
a homologue of camphor and of the zeorin of Paterno. 

Acetate of Zinc.—N. Franchimont.—The crystalline 
acetate, contrary to the statements of most writers, con¬ 
tains only two molecules of water. 

Colouring Matter of Santal and Calliatura Wood. 
—N. Franchimont.—The colouring matter of these dye- 
woods is identical, and may be represented by the formula 
CI7Hi60(5. Calliatura wood is the richer in this com¬ 
pound. The pure colour, on fusion with caustic potash, 
yielded acetic acid, resorcin, and probably proto-catechuic 
acid, and pyro-catechin. 

Influence of the Chemical Composition of Water 
in the Preparation of Raw Silk.—Communicated by 
the Instituto Technico Superiore of Milan.—In silk are 
distinguished the soluble constituents, “ varnish,” or 
“gum” and colouring matters, and, on the other hand, 
the insoluble fibre. The soluble constituents give raw 
silk its brightness, colour, and strength, and should 
therefore be preserved as far as possible. For the purpose 
of unwinding the cocoons the natural gum should be 
softened, but not dissolved. According to Franceson, silk, 
if deprived of all its soluble constituents, loses at the same 
time its strength and elasticity. The authors find that 
though the loss of strength is proportional to the loss of 
soluble matter the elasticity is but slightly diminished. 
In order to minimise the loss sustained in softening the 
cocoons hard waters are used, and soft waters are artifi¬ 
cially modified by the addition of sulphate of lime and 
carbonate of soda. Silks which are to be dyed bright 
colours, however, should be spun out of soft water. 

Adtion of Mono- and Diphenylarsinic Acid upon 
the Animal Organism.—H. Schulz.—Both these sub¬ 
stances are poisonous and agree in their adtion with 
ordinary arsenical compounds. 

Adtion of Cacodylic Acid (Dimethylarsinic) upon 
the Animal Organism.—H. Schulz.—According to the 
experiments of Bunsen, Kurschner, and others, cacodylic 
acid has been regarded as not poisonous. The author, 
on careful experimentation with a pure sample freed from 
arsenic penta- and trioxide by repeated recrystallisation 
out of absolute alcohol, found it poisonous, the usual 
symptoms being produced in the subjedts. 

Adtion of Hydrocyanic Acid upon Epichlorhydrin. 
—J. v. Hormann.—The produdt of the readtion is chlor- 
hydroxybutyric acid. 

Succinyl Compounds of the Toluydins.—G. v. Bechi. 
—In this preliminary communication the author describes 
toluyl-succinimid, CnHn02N, obtained by heating 
together equal mols. of succinic acid and ortho-toluydin. 

Schutzenberger’s Acetates of Chlorine and Iodine. 
— B. Aronheim.— The author considers it doubtful 
whether these produdts are definite compounds or mere 
mixtures. 

Adtion of Nitrous Acid upon Resorcin Ether.—B. 
Aronheim.—The result is an acid ethyl-ether of mono- 
nitro-resorcin. 

On Digallic Acid.—H. Schiff.—A controversial paper, 
having reference to Freda’s memoir (xi., 2033). 

Certain Derivatives of the Hydroquinons.— R. 
Nietzki.—The author describes his researches on mono- 
nitro-diethyl-hydroquinon. 
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Reply to H. O. Hesse.—C. Rice.—A. controversial 
paper on the quinon-alkaloids (xi., 1549). 

Certain Species of Sugar.—M. Honig and M. Rosen- 
feld.—A preliminary communication on the sodium com¬ 

pounds of frudtose and laftose. 

On Para-phenylen-diamin.—A. Krause.—The author 
describes here the adtion of chloride of lime in solution 
upon para-phenylen-diamin hydrochlorate, the behaviour 
of aqueous hydrochloric acid with the chlorine product 
C6H4C12N2, bichlor-bibrom-quinon, and monochlor-mono- 

brom-anilic acid. 

Behaviour of Alkaline Solutions of Alumina with 
Sulphuretted Hydrogen.—G. Losekann.—-These solu¬ 
tions, on saturation with hydrogen sulphide, deposit all 
their alumina as hydrate, which, when washed, dissolves 
in acids without evolution of hydrogen sulphide. No 
alumina can be detected in the solution. Alkaline solu¬ 
tions of chrome behave in a similar manner. 

Splitting-up of Bichlor-acrylic Acid by Alkalies.— 
O. Wallach and O. Bischof.—A detailed examination of 
the reaction by which chlor-acetylen is produced out of 
bichlor-acrylic acid. 

Rea&ions of Silver Ultramarin.—K. Heumann.— 
Two atoms of the silver are combined in a different 
manner from the third and are more readily substituted by 
sodium. That atom of silver which on the decomposition 
of silver-ultramarin by acids is separated out in combina¬ 
tion with sulphur is not removed by the adtion of sodium 
chloride, but retains its place in the molecule. 

Relative Affinity of Oxygen for Hydrogen and Car¬ 
bonic Oxide.—A. Horstmann.—If carbonic acid is added 
in varying proportions to mixtures of hydrogen and car¬ 
bonic oxide with insufficient oxygen, less of the carbonic 
acid and more of the hydrogen will be burnt than in 
parallel experiments without carbonic acid. 

Eikosylen, a Derivative of the Paraffin of Lignite. 
—E. Lippmann and J. Hawliczek.—Eikosylen is homo¬ 
logous with cetylen and must be regarded as a high 
member of the acetylen series. 

On Amyliden-anilin.—E. Lippmann and W. Strecker. 
—This compound is the first instance of a new series of 
tertiary bases, where in an amine molecule the aldehyd 
residue takes the place of both H. 

Nitrocuminol and its Derivatives.—E. Lippmann 
and W. Strecker.—An examination of nitrocuminol, nitro- 
cuminic acid, and amido-cuminic acid. 

Compounds of Cobalt and Nickel Chloride with 
Tar Bases.—E. Lippmann and G. Vortmann.—This 
paper does not admit of useful abstraction. 

Researches on the Bessemer Process (III. The 
German Bessemer Process).—F. C. G. Muller.—In the 
German modification of the Bessemer process the initial 
temperature is 1400°, as against 1200° in the original 
English process. Manganese, if exceeding 2-5 per cent, 
has an unfavourable influence on the working of the 
German process, and all well-managed works endeavour 
to keep its quantity below 2 per cent. 

Gases Occluded in Iron and Steel.—F. C. G. Muller. 
—The respective proportions of the gases present in 
Bessemer steel before and after the addition of the charge 
of spiegeleisen and in Martin steel are :— 

H 77'° 67-8 
N • * « • : • IO ^ 22-9 30-8 
CO • • • • • • o*7 — 2'2 

Further Communications on the Formation 
Xanthoid Bodies from Albumen.—H. Krause and G. 
Salomon.—The authors find that only the incipient stages 
of putrefaction are favourable to the formation of hypo- 
xanthin. 

Oxidation-produCts of Cinchonin.—W. Konigs.—The 
author has examined the products obtained by distilling 

II 

cinchonic acid with lime. Among the products obtained 
is oxy-cinchonic acid. 

Constitution and Synthesis of Carbo-triphenyl- 
triamin.—W. Weith.—This synthesis is effected from 
aniline and para-nitrobenzoic acid. 

Formation of Hydro-cinnamic Acid during Pan¬ 
creatic Digestion.— E. and H. Salkowski.— Hydro- 
cinnamic (phenyl-propionic) acid is obtained during this 
process along with butyric and valerianic acids. 

On Daphnetin. —Carl Stunkel.—The composition or 
pure daphnetin is C9H604. Among its derivatives mono- 
acetyl-daphnetin, tetra-brom-mono-acetyl-daphnetin, and 
mono-benzoyl-daphnetin are here analysed and described. 

Ethers of Tribasic Formic Acid.—A. Deutsch.—An 
examination of ortho-formic ethyl-ether, with the corre¬ 
sponding methyl-propyl, iso-butyl,and iso-amyl compounds. 

Contributions to the Volumic and Steric Laws. 
H. Schrceder.—This memoir gives the steres of the sodium, 
lithium, and calcium compounds.' 

MISCELLANEOUS. 

Non-poisonous Character of Copper.—M. Galippe, 
in a paper read before the Biological Society of Paris, 
described the following experiment:—A rabbit received 
daily for six months 2 grammes (?) copper acetate. At 
the end of this time it was served up at the table of the 
learned chemist. The liver weighed 70 grms., and con¬ 
tained 13 centigrms. of copper. M. Galippe partook of 
it, and has suffered no inconvenience. 

Chemical Society Research Fund.—The following 
grants have just been made from the Research Fund of 
the Chemical Society:— 

£30 to Mr. W. Whiteley Williams, for experiments on 
an Improved Method of Organic Analysis. 

£25 to Mr. M. M. Pattison Muir, of Caius College, 
Cambridge, for Determining the Physical Constants and 
Chemical Habitudes of certain Bismuth Compounds. 

£15 to Mr. J. M. Thomson, for Experiments on the 
Adtion of Isomorphous Bodies in Exciting the Crystallisa¬ 
tion of Supersaturated Solutions. 

£50 to Dr. Wright, for continuing his Researches on 
Chemical Dynamics. 

£25 to Mr. F. D. Brown, for continuing his Researches 
on the Theory of Fractional Distillation. 

£30 to Mr. Bolas for an Investigation of certain Chro¬ 
mium Compounds. 

£20 to Mr. F. R. Japp for an Investigation of the Action 
of Organo-zinc Compounds on Quinons. 

£100 (the De la Rue donation) to Dr. H. E. Armstrong, 
for the Determination of certain Physical Properties 
especially Refraction Indices, of Typical Chemical 
Compounds. 

The Treasurer, Dr. Russell, informs us that Dr. De la 
Rue has announced his intention of presenting the fund 
with £100; this will be the third donation of that amount 
which the fund has received from him. 

NOTES AND QUERIES. 

Tetrachloride of Carbon.—Will any of your readers kindly state 
the simplest and most pradtical mode of producing tetrachloride of 
carbon?—C1C. 

Combustion of Magnesium.—If a small bundle of magnesium 
ribbon is burnt in a porcelain crucible, incomplete combustion ensues. 
If the ignited mass is then treated with HC1, H is evolvec, and a 
series of small explosions takes place, the H taking fire. A fishy 
smell is at the same time evolved, rather like trimethylamin. Is the 
presence of a nitride sufficient to account for these phenomena ? The 
porcelain crucible is slightly attacked, and a black insoluble stain 
left, which according to Gmelin is due to silicon.—S. 

Erratum.—P. 260, col. 1, line 15 from top, for phosphoric read 
propionic. 

Chemical Notices from Foreign Sources. 
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A Chemist (21), who has had practical experi¬ 
ence in works, desires Re-engagement. Good references ; no 

objection to go abroad. —For particulars, &c., address, X. T., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

A Chemist, who has had several years practical 
experience, is open to an Engagement. During the last six 

years has been engaged in the Alkali Manufacture.—Address, 
W. H. R., Fir Cottage, Weston, Runcorn. 

aiemist, who has studied under the first Pro¬ 
fessors in England and Germany, and has had many years expe¬ 

rience in theoretical and practical chemistry, and been in works, 
desires Re-engagement in Works or Laboratory, preferably in 
Brewery. Very highest testimonials and references.— Address, 
“Eosine,”3, Wimpole Street, Cavendish Square, W. 

LABORATORY ASSISTANT. 

A French Gentleman, speaking English 
fluently, thoroughly conversant with English and French 

pharmacy, and an Associate of the Pharmaceutical Society, wishes a 
Re-engagement; London preferred. First class references, &c.— 
Address, Z., Laboratory, 143, New Bond Street. W. 

TO CHEMICAL MANUFACTURERS. 

An Energetic Man requires an Engagement 
as Manager of a Tar Distillery; well up in treatment of tar 

products, also manufacture of sulphate of ammonia. No objection to 
go abroad,—Address, No. 250, Chemical News Office, Boy Court, 
Ludgate Hill. London, E.C. 

TO CHEMICAL MANUFACTURERS. 

An Experienced Man (age 35) wants a Situa¬ 
tion as Foreman in a Tar Distillery ; understands the work 

practically, also sulphate of ammonia making. No objection to go 
abroad.—Address, 600, Chemical News Office, Boy Court, Ludgate 
Hill, London, E.C. 

Situation wanted, as Chemist or Assistant, by 
the Advertiser, who has had over seven years laboratory experi¬ 

ence. Good references; salary moderate.—Address, No. 6024, 

Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

T Wanted, a German Chemist who has a prac- 
V V tical knowledge of acetate soda making, and of the separation 

of arsenic from sulphuric acid.—“ Civis,” Chemical News Office, 
Boy Court,Ludgate Hill, London, E.C._'_ 

"VA7anted, by a Young Man (29), a Situation 
* * either in a Works or Town Laboratory. Ten years experience 

and accustomed to management of men. Has had considerable 
pradtice in water, manure, sugar, and general analyses ; also in original 
investigations. Good references.—Address, F.C.S.,Tron-deg, Abergele. 

TO MANURE MANUFACTURERS. 

FOR SALE.—About 150 tons Monthly of 
Woollen Shoddy; free from grease; containing nitrogen 

equal to from 5 to 10 per cent ammonia.—Apply to David Shaw and 
Co., Clayton, near Manchester. 

■\WILLOUGHBY BROS., Central Foundry, 
* * Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 
For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contract for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 

Estimates and Plans furnished on application. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

MINERALOGY AND GEOLOGY. 
NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufadtures, 
andResearch. New List of Varieties of Rocks. New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sedtions 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets, 
Apparatus, and Materials. Also Implements and Appliances for 
pradtical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’Repository, 88, Charlotte Street, Fitzroy Square, 
London. 

THE 
MONTHLY JOURNAL OF SCIENCE 

AND annals of 

BIOLOGY, ASTRONOMY, GEOLOGY, INDUSTRIAL ARTS, 
MANUFACTURES, AND TECHNOLOGY. 

Edited by WILLIAM CROOKES F.R.S., &c. 

The Sixth number of the Monthly Series (July, 1879) is 
Now Ready. 

Price One Shilling and Sixpence. 

CONTENTS. 

I. The Anomalous Season. 
II. The History of Vesuvius during the Last Ten Years. By 

G. F. Rodwell, F.R.A.S., F.C.S. 
III. A New Theory of Dew. 
IV. Artificial Flight. By F. W. Brearey Hon. Sec, to the 

Aeronautical Society. 
V. Birds’Nesting. By Allen Harker. 

Notices of Books. 
Correspondence.—The Senses—Heredity. 
Proceedings of Societies.—Prof. Prestwtch on the “Origin of the 

Parallel Roads of Lochaber”—Dr. B. W. Richardson on Hughes’s 
New Instrument for the Measurement of Hearing, the Audiometer— 
Capt. Noble and Prof. Abel on Explosives (Fired Gunpowder)—Capt. 
Abney on the Produdtion of Coloured Spedtra by Light—W. Marriott 
on Thermometer Exposure—Prof. Hughes on his New Indudtion 
Balance. 

Notes.—Dr. Draper’s Alleged Discovery of Oxygen in the Sun— 
Cowper’s Writing Telegraph—Edison’s Loud Speaking Telephone— 
The Report on Eledtric Lighting, &c., &c. 

London : 3, Horse-Shoe Court, Ludgate Hill. 

IMPORTANT TO SULPHURIC ACID MANUFACTURERS. 
NORRINGTON’S PATENT. 

In the ordinary method of Manufacture, at the 
time of charging the Kilns, a considerable escape of gases takes 

place. This is attended with proportionate loss of Sulphur, and 
with much inconvenience to the workmen, as well as annoyance 
to the vicinity of the Works. This may be entirely avoided 
by the adoption of C. Norrington’s patented invention, which 
can be applied at moderate cost to existing Plant, as well as in the 
eredtion of new Works. It may be seen in lull operation on extensive 
Plant at Messrs. C. N'orrington and Co.’s Chemical and Manure 
Works, Cattedown, Plymouth, where the fullest information may 
be obtained, with terms for cense. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH; 

Newfall Tar Works, Carlton; 
Ammonia Works, Stockton-on-Tees; 

and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., XJlverston. 

Manufacturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfedting 

Powder, Refined Anthracene .Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Produdts. 

All communications to be addressed to the offices at Middlesbrough. 

Oilicates of Soda and Potash in the state oi 
Soluble glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the manufadture of Seap and other purposes, 
upplied on best terms by W. GOSSAGE and Sons, Soap 

Works, Widnes, Lancashire. 
London Agents, COSTE and Co., 19 and 20, Vf ater Lane, Tower 

Street, E.C., who hold stock ready for delivery. 

TO PROFESSORS & EXPERIMENTALISTS. 

W STONE, Mathematical, Surveying, and 
• Optical Instrument Maker, 44, Gloucester Street, Queen’s 

Square, Bloomsbury, works out all kinds of difficult experimental and 
scientific work. 

CRYOLITE.—The undersigned is prepared 
to supply Superior Cryolite, containing 95 to 98 per cent, also 

100 per cent in pieces and in powder. Analysis and samples rent free 
on application.—Ludwig Edelscein, Havegade 13, Copenhagen K., 
Denmark. 
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A NEW APPLICATION OF RAPID OXIDATION 

BY WHICH SULPHIDES ARE UTILISED 

FOR FUEL. 

By JOHN HOLLWAY. 

[Mr. John Hollway has forwarded to us for publication 
the following account of his new application of rapid 
oxidation by which sulphides are utilised as fuel. Many 
who may not have read the longer account given in Mr. ' 
Plollway’s paper read before the Society of Arts, February 
12th, 1879, will probably be glad of this summarised 
account ot the process.] 

This process has for its objeCl the utilisation of the heat 
generated by the rapid oxidation of certain mineral sub¬ 
stances which have not hitherto been used as sources of 
heat for smelting operations. The heat thus obtained is 
employed in the reduction of the furnace charge, which 
may be composed partly of sulphides and partly of 
silicious ores. A current of air is forced through molten 
sulphides, by which means they are very rapidly oxidised. 
Great heat is thus developed, rendering the process of 
smelting a self-supporting operation ; therefore no extra¬ 
neous fuel is required, excepting that employed in raising 
steam for the blowing engines ; where, however, water 
power is available, steam can be dispensed with, in which 
case all the carbonaceous fuel necessary for the operation 
is a little coke to start the furnaces, which stands in the 
same relative position to the ores as wood does to coal in 
the lighting of an ordinary fire. 

It is well known that pj'ritous minerals are readily com¬ 
bustible, but the best means of utilising the heat-producing 
property of metallic sulphides is not so apparent as would 
at first sight appear. Of these sulphides only iron pyrites 
is sufficiently combustible at a low temperature to burn 
in the open air, the mass being raised to the temperature 
at which the oxidation takes place solely by the union of 
sulphur and iron with atmospheric oxygen. In Spain 
there are numerous deposits of poor cupreous pyrites, and 
the Rio Tinto and Tharsis Companies annually treat at 
their mines about one million tons for the extraction of 
copper only, which does not average 2 per cent. The 
process employed consists essentially in roasting the 
pyrites in heaps in the open air, dissolving out the copper 
irom the roasted material, and precipitating it from the 
solution by means of iron. These operations extend 
over several months, any gold or silver contained in the 
ore is lost, and the iron and sulphur are also wasted. 
The sulphur passes into the air as an obnoxious and 
annoying gas, desolating the country for miles around the 
works. 

From the earliest ages, carbon has been considered a 
necessity in all metallurgical operations. The first reduc¬ 
tion of metals by means of carbon forms a connecting link 
between the age of stone and the commencement of civi¬ 
lised art. It is well known that carbon burns at widely 
varying temperatures, as, for example, in our bodies, in a 
common coal fire, or in a furnace. A great deal of thought 
has been devoted to the subject of economising carbon¬ 
aceous fuel, and great advances have been made in this 
direction ; yet the expenditure of coal or coke necessary, 
say to melt a given quantity of metal, still far exceeds the 
theoretical limit. The main causes of this discrepancy 
may be accounted for as follows :— 

1st. Only part of the oxygen of the air passing into a 
furnace aCts on the material to be burnt. 

2nd. The oxygen is not brought in contaCt with the com¬ 
bustible matter with sufficient rapidity to obtain the neces¬ 
sary temperature for the operation, 

3rd. Gases pass off hot and unburnt. These are now 
however, frequently utilised. 

There is one metallurgical operation in which the first 
two sources of loss are avoided, viz., “ Bessemer’s ” 
where, by blowing air through molten crude iron, a very 
high temperature is attained by the combustion of small 
quantities of carbon and silicon contained in the crude 
iron ; this is, however, not the case in the process of 
puddling, where the oxidation is spread over a consider¬ 
able period of time, although the same constituents are 
frequently burnt in similar proportions. But even in the 
Bessemer process the carbon is only half burned, and a 
large amount of heat escapes with the carbonic oxide and 
nitrogen. 

When, however, thin streams of air are forced through 
molten sulphide of iron lying on a tuyere hearth, a hi Hi 
temperature is produced by the perfect combustion which 
ensues in the midst of the sulphides, and no unburnt 
gases, excepting nitrogen and sulphur vapour, escape from 
the surface of the molten mass. The hot nitrogen and 
sulphurous acid may be caused to aCt upon iron°pyrites 
and other mineral matter, and when pyrites is thus heated 
an atom of sulphur held in feeble combination is in great 
part expelled, and thus is obtained molten protosulphide 
of iron, which is subsequently burnt by the oxygen of the 
air driven in at the lower part of the furnace, thereby 
producing the heat necessary for continuing the operation. 
The process may be defined as a system of fradtional 
oxidation, in which the numerous constituents of a com¬ 
plex furnace charge can be separated from each other and 
concentrated in different parts of the apparatus, the heat 
necessary for the operation being obtained by the combus¬ 
tion of a portion of the less valuable constituents. 

The principal ores of all our ordinary heavy metals, 
except manganese and tin, are sulphides. Iron, although 
largely occurring in an oxidised form, is abundantly 
found in combination with sulphur; and bi-sulphide of 
iron, or iron pyrites, is an example of sulphurous and 
combustible minerals associated with the iron and sul¬ 
phur; in iron pyrites are invariably found small quanti¬ 
ties of other metals, notably cobalt, nickel, copper, silver, 
gold, lead, zinc, and arsenic. Of these zinc is almost as 
combustible as iron itself, while lead and arsenic readily 
volatilise as sulphides, and cobalt, nickel, and copper are 
distinctly less readily oxidisable than iron, while silver 
and gold do not oxidise under these conditions ; hence, 
in supplying air to such material, the iron is the first of 
the elements to suffer oxidation, so that if the oxida¬ 
tion be arrested before the whole of the iron has been 
burnt, the cobalt, nickel, copper, silver and gold present 
will be found in the unburnt portion. This principle 
finds a parallel in the Bessemer process of treating pig- 
iron for the manufacture of steel, where a current of air 
is caused to bubble up through a bath of molten crude 
iron, the silicon is first oxidised, and is closely followed 
and to a great extent accompanied by the carbon, and no 
large amount of iron suffers oxidation until the whole of 
the silicon and carbon have been burnt out of the molten 
material. 

The experiments made at Messrs. CammeH’s works, at 
Penistone, in a Bessemer converter, have proved that by 
blowing air through molten sulphide of iron, the iron and 
a portion of the sulphur are oxidised, and if the oxidation 
is arrested before the combustion of the iron is complete 
a heavy matt or regulus is obtained, which contains but 
a small proportion of the iron of the ore, but practically 
the whole of the greater part of the copper and other less 
oxidisable metals. In one of these experiments the 
molten sulphides were run into the converter from a 
cupola, in which they had been previously melted, and 
the temperature was kept up until the operation was dis¬ 
continued—viz., for a period of ten hours, without the use 
of any carbonaceous fuel, the heat being entirely derived 
from the oxidation of the iron and a portion of the sulphur 
of the lumps of pyrites, which were continuously thrown 
into the mouth of the converter. A Bessemer con- 
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verter being unsuited for the collection of the gaseous 
products, the later experiments have been made in a 
series of cupola furnaces belonging to Messrs. John 
Brown and Company, Limited. These experiments have 
proved the possibility of obtaining a valuable regulus, a 
slag nearly free from copper, and a considerable quantity 
of crude sulphur. M. Pourcel, the well-known chemist of 
the Terrenoire Company, has also made some very 
interesting experiments, having treated by this method a 
cupriferous sulphide of antimony containing lead and 
zinc, using heavy spar and silica as fluxes; he obtained 
a regulus containing the whole of the copper in the form 
of sulphide, a slag of light specific gravity, and thelead, 
zinc, and antimony as two separate sublimates which 
were condensed in different parts of the apparatus, owing 
to the superior volatility of sulphide of lead over the oxides 
of antimony and zinc. In the experiments at Penistone 
and at Sheffield a cold blast of air was employed, and the 
gases which passed from the converter or furnace into the 
open air carried away with them a large amount of heat. 
In practice, however, it would be economical to employ a 
hot blast, which could be heated by the waste heat from 
the escaping gases. It is remarkable that the least valu¬ 
able metals—viz., iron and zinc—generate by their com¬ 
bustion the largest quantities of heat. 

The process may be employed for the reduction of even 
the more volatile metals ; for example—Mr. A. H. Allen, 
of Sheffield, has thus obtained metallic antimony simply 
by the oxidation of sulphide of antimony. It is well 
known that sulphide of lead reacts upon oxide of lead with 
the production of metallic lead and sulphurous acid. If, 
therefore, a limited amount of air is blown into molten 
sulphide of lead, the oxide thus formed in the lower part 
of the furnace will, in passing upward, come in contact 
with the hot sulphide of lead, and metallic lead will result 
with the evolution of sulphurous acid. The furnace having 
aquiescent hearth below the tuyeres, the metallic lead 
will colledt there, and can be from time to time with¬ 
drawn. A limited amount of air must be employed, be¬ 
cause if it is driven in too quickly, the sulphide of lead 
would rapidly distil off. In thus treating argentiferous 
lead ores, the silver (and gold if present) would be found 
with the first metallic lead reduced. When thus treating 
galena the furnace should have a basic lining. 

The process is peculiarly suitable :—- 
1st. For the treatment of metalliferous substances which 

cannot be advantageously treated by other processes, For 
the extraction of sulphur by distillation, and simul¬ 
taneously for the concentration and separation of cobalt, 
nickel, copper, silver, and gold from minerals in the form 
of metallic regulus, while lead, zinc, antimony, arsenic, 
&c., accrue in the sublimates. 

2nd. For the treatment of complex ores, for example— 
Grey antimonial copper ores, such as those experimented 
on by M. Pourcel. Ores similar to those worked at the 
well-known Bottino Mines, Seravezza, in the Italian 
Apennines, which contain thirteen or fourteen heavy 
metals, including silver and lead, for which latter alone 
they have been worked for centuries. The blende of lead 
mines in Derbyshire termed “ muck,” usually thrown 
away by the miners, because the large quantity of lead 
with which it is associated renders the zinc obtained from 
it worthless. 

3rd. For the treatment of auriferous and argentiferou- 
pyrites. It is well known that in pradtice it is not poss 
sible to obtain the whole of the gold from pyrites by 
amalgamation with quicksilver, because the presence of 
sulphur and arsenic sickens and flours the mercury, 
whereas by fusion the whole of the silver and gold present 
is obtained. 

4th. For the treatment of pyrites containing even only 
small percentages of cobalt, nickel, and copper, which are 
thus concentrated into a rich regulus, whereas this result 
is now only obtained by very tedious processes of alter¬ 
nate roasting and redudtion. Such ores containing 10 per 
qent and even 12 per cent of copper exist in South Ame¬ 

rica and many other parts of the world, but are not at 
present capable of economic treatment, owing to the diffi¬ 
culty of obtaining a sufficient supply of cheap fuel. The 
process can also be advantageously applied to the treat¬ 
ment of richer ores of copper such as are at present 
smelted at Swansea. 

5th. For the treatment of poor lead ores. If such ores 
are added to a furnace charge of cupreous pyrites, the 
silica they contain will be utilised and combine with the 
resulting oxide of iron to form slag, the galena will be 
volatilised and be recovered as a sublimate, while any 
silver present will enrich the regulus. At present, by a 
costly process of crushing and washing these ores, the 
galena is concentrated, although a large proportion is left 
with the debris, and passes with the water into the 
streams, rendering the existence of fish in such waters 
impossible. The water power now used for washing the 
ore could, in many cases, be employed for producing the 
blast. 

When thus treating cupriferous iron pyrites, four pro¬ 
dudts are obtained :— 

1st. A matt or regulus containing from 30 to 50 per cent 
of copper, any traces of cobalt, nickel, silver, or gold the 
ore may contain, the rest of it being iron and sulphur ; 
it has a specific gravity of 4i to 5. 

2nd. A slag consisting of silicate of iron from the re¬ 
sulting oxide of iron combined with the silicious matters 
contained in the ore and the fluxes added. 

3rd. Sublimed sulphur, more or less mixed with volatile 
compounds of lead, zinc, and arsenic. 

4th. Sulphurous gases, consisting mainly of sulphurous 
acid- and nitrogen. 

The regulus closely resembles, and will replace, the 
coarse metal of the Swansea copper process, which is now 
only obtained at considerable cost of labour, time, and 
carbonaceous fuel. When, however, sulphides of iron 
and copper present in the bath are treated continuously 
by a blast of air a point is at length arrived at when the 
whole of the iron is oxidised, and the regulus in the bath 
consists of sub-sulphide of copper. If, now, a limited 
supply of air is introduced, the copper is reduced to the 
metallic state with the evolution of sulphurous acid. 

The slag obtained in the Penistone experiments was 
essentially silicate of iron containing about 50 per cent of 
iron and 2g per cent of silica. It had a density of about 
3 8 to 4, and was in composition somewhat allied to the 
copper-smelters’ ore furnace slag and to the tap-cinder 
of the iron-puddler. By the addition of calcareous 
materials the specific gravity of the slag is so reduced as 
to cause it to separate readily from the regulus which 
collects below it. In one of the later experiments, when 
lime was used, the proportion of copper lost in the slag 
was very small. This is, of course, a most important 
point, for when dealing with ores containing but little 
copper, the presence of even a small percentage in the 
slag means the loss of a considerable proportion of the 
copper present. These slags can be utilised for the manu¬ 
facture of steel, being practically silicious iron ores free 
from phosphorus, and their reduction in a blast-furnace 
can be profitably effected, as the proportion of iron present 
is high as compared with the weight of the material : in¬ 
deed, it may be possible to reduce them while in a molten 
state. 

By re-subliming the crude sulphur, it can be freed from 
all impurities except arsenic, and at the works of Messrs. 
John Hutchinson and Co., Widnes, this is eliminated by 
means of polysulphide of calcium. 

As a certain proportion of the sulphur of the minerals 
suffers combusion, the resulting sulphurous gases contain 
from 14 to 15 per cent of sulphurous acid, and hence the 
proportion of sulphurous acid to nitrogen is nearly identical 
with that of the gases produced by roasting pyrites in the 
kilns employed by vitriol manufacturers, and can therefore 
be used with equal advantage for the production of vitriol 
in leaden chambers. This appears to be the simplest so¬ 
lution of the great problem how to smelt copper without 
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causing a nuisance to the surrounding neighbourhood, al¬ 
though a similar result might be obtained by collecting 
and liquefying the sulphurous acid. 

The more incombustible materials it is found practicable 
to employ without too great a loss of temperature, the 
wider will become the application for the process ; for 
there are many ores, including silicates and carbonates, 
containing metals in the form of oxides, which might be 
conveniently smelted by mixing them with a sufficient 
proportion of pyritous ores to effect their reduction ; in 
fact, one of the chief practical questions connected with 
this process is how far it may be trusted to effect the 
smelting of ores or furnace-charges containing compara¬ 
tively moderate proportions of sulphides. It is evident 
that it will almost entirely obviate the necessffy for using 
carbonaceous fuel, at least as far as the production of a 
regulus is concerned, and consequently the localities in 
which smelting operations maybe advantageously carried 
on are thus greatly multiplied. One of its chief merits is 
that it is equally applicable, with comparatively little extra 
cost in the working, to very poor and very rich ores ; for 
however small the resulting regulus, it will contain nearly 
the whole of the cobalt, nickel, copper, silver, and gold 
present in the furnace-charge, while any lead, zinc, anti¬ 
mony, and arsenic will be obtained as sublimates. 

RESEARCHES IN CHEMICAL EQUIVALENCE.* 

Part III.f Nickelous and Cobaltous 

Sulphates. 

By EDMUND J. MILLS, D.Sc., F.R.S., and J. J. SMITH. 

Although the chemistry of nickel and cobalt is interest¬ 
ing from many points of view, it is more especially attrac¬ 
tive from the probable isomerism of these metals. Their 
combining proportions, in fadt, according to the most 
valuable evidence we possess,J appear to be entirely the 
same. We, therefore, thought it very advisable to inquire 
on what terms they might prove to be mutually equiva¬ 
lent; and the particularequivalence we have examined has 
been equivalent precipi tability of the sulphates, by sodic 
hydrate, from an aqueous solution. 

I. Preparation of the Salts. 

The pure cobaltous salt was prepared by converting 
some excellent commercial crystallised chloride into luteo- 
chloride, the process employed having been already 
described by one of us.§ The luteochloride was purified 
by precipitation with hydric chloride, and the mixture of 
oxides it left behind on ignition was evaporated with re¬ 
distilled hydric sulphate. 

The pure nickelous salt was prepared from a sample of 
nickelous chloride which contained copper, lime, and 
iron, but no cobalt. The copper present was precipitated 
with hydric sulphide, and the nickel in the filtrate was 
precipitated by hydric oxalate, in an acid solution. The 
nickelous oxalate was washed thoroughly with dilute 
hydric nitrate, ignited, and the oxide so formed heated 
with pure hydric sulphate, and so converted into 
sulphate. 

II. Method of Separating Nickel from Cobalt. 

We had next to seledt a method for the quantitative 
separation of nickel from cobalt. The first to which we had 
recourse was Liebig’s,|| which consists in adding hydric 
cyanide and potash to the mixed saline solutions, 
thereby forming nickelopotassic cyanide and potassic 
cobalticyanide: these new compounds are boiled with 

* A Paper read before the Rojal Society, June 19, 1879. 
+ For Part II. see Proceedings of the Royal Society, vol. xxviii., 

p. 270. 
t Russell, Journal of the Chemical Society (1869), p. 294. 
§ Philosophical Magazine (4), xxxv., p. 245. 

11 Ann, Qh. Pharm-, Ixy., 244. 
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freshly precipitated mercuric oxide, which throws down 
the nickel as oxide and cyanide. The cobalt in the filtrate 
is then precipitated as mercurous cobalticyanide. On the 
ignition ofthese precipitates, nickelous oxide and cobaltic 
oxide are respectively left behind. We converted the 
oxides into sulphates and weighed them as such. (Through¬ 
out the whole of these experiment the nickel and cobalt 
were always weighed as sulphates.) We found, however, 
that after the expulsion, by ignition, of the mercury in the 
precipitates, the oxides were left in so dense and compact 
a state that it was only with the greatest difficulty that 
they could be converted into sulphates. To remedy this 
a weighed quantity of pure baric sulphate was added to 
the liquid before precipitation ; the precipitate, becoming 
mixed with the baric sulphate, was thus spread over a 
large surface, so that the oxide was obtained in a finely 
divided state, and easily converted into sulphate. 

In the experiments with this process, the nickel was in¬ 
variably found too high. This was at first thought to be 
due to alkali which might cling to the precipitated oxide ; 
and, on testing, some potash was actually found in the 
precipitate, which had been thoroughly washed. To re¬ 
move this source of error the nickelous sulphate, instead 
of being weighed as such, was dissolved in water, excess 
of ammonia added, and the nickel deposited on a platinum 
crucible by means of two Grove’s cells. 

But the nickel was, with this method, still found too 
high, and we then thought that the separation had not been 
perfeCt. On testing the deposit, a considerable amount of 
cobalt was, in faCt, found in it, and the operation re¬ 
quired to be repeated three times before the separation was 
complete. 

The next process we tried was devised by Rose.* It 
consists in saturating with chlorine a very dilute solution 
of the mixed salts, adding baric carbonate in excess, and 
allowing to stand from twelve to eighteen hours, with 
occasional shaking. The cobalt then falls as sesquioxide, 
the nickel remaining in solution. 

But the results obtained by this method, as was also the 
case with Henry’s modification of it (which consists in 
substituting bromine for chlorine) were very variable. In 
the former case the cobalt was generally found too low, 
even after standing over eighteen hours; the result ap¬ 
pearing to depend a good deal on the liquid being shaken 
up at regular intervals, which cannot be very conveniently 
done during an entire period of eighteen hours. In the 
latter case the cobalt was generally found too high, nickel 
being precipitated along with it. 

The last method tried, and the one finally adopted, is 
due to Gibbs.f In this the neutral solution of the sul¬ 
phates is boiled with plumbic peroxide. The cobalt is 
then precipitated as a higher oxide, while the nickel re¬ 
mains in solution, along with a small quantity of lead. 
(The author of this process does not claim very great 
accuracy for it, but we have found it to be of adequate 
accuracy. 

The manner in which we operated was as follows ;— 
The perfectly neutral solution of the mixed sulphates was 
boiled for half an hour with plumbic peroxide, about 7 
grms.ofthe peroxide being taken to 1 grm. of cobaltous 
sulphate, and the volume of the liquid being about 100 
cub. centims. The liquid was then filtered, and the fil¬ 
trate evaporated to about 20 cub. centims. Some aqueous 
hydric sulphide was then added, and the small quantity of 
plumbic sulphide formed filtered off. The solution of 
nickelous sulphate was then evaporated to dryness in a 
weighed crucible, ignited, treated with a little hydric sul¬ 
phate, heated to very dull redness, and weighed. The 
precipitate containing the cobalt, with excess of plumbic 
peroxide and some sulphate, was boiled with hydric chlo¬ 
ride until dissolved. Water was then added, and the lead 
precipitated with hydric sulphate and alcohol. The fil¬ 
trate from the plumbic sulphate was then evaporated to 
dryness, heated till the excess of hydric sulphate was 

* Pogg. Ann., lxxi., 545. 
i Sill, Am,J„ xiv., 205. 
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Nickelous 
salt taken. 

Cobaltous 
salt taken. 

Cobaltous 
salt taken 

(corrd.) 

Total precipi- 
pitate. 

Nickelous salt Cobaltous salt 
precipitated, precipitated. 

Cobaltous salt 
precipitated 

(corrd). 

Sodic sulphate 
precipitated. Temperatures. Numberof 

experiment. 

grm. grm. grm. grm. grm. grm. grm. grm. Degrees. 

O-I 0-9 0-8093 0-9155 0-1050 08105 0-7198 0-0105 7—8 I- 
0-2 o-8 0-7581 0-8667 0-1980 0-6687 0-6268 O'OIIO 6—7 II. 
0-3 0-7 0-6268 0-8980 0-2765 0-6215 0-5483 0-0135 7-8 III. 
0-4 o-6 0-5598 0-8650 0-3510 0-5140 0-4738 0-0105 7-8 IV. 

°’5 o-5 0-4363 0-8885 0-4465 0-4420 0-3783 o-oogo 7-8 V. 
o-6 0-4 0-3613 0-8635 0-5295 0-3340 0-2953 0-0150 7—7'5 VI. 

°7 0-3 0-2808 0-8440 0-5825 0-2615 0-2423 o-oiio 7 7’5 VII. 
o-8 0-2 0-1408 0-8840 0-7080 0-1760 0-1168 0-0130 8—8-5 VIII. 
0-9 o-i 0-0483 0-8765 0-7865 0-0900 0-0383 0-0105 7—7'5 IX. 

driven off, and dissolved in weter. A little hydric sul¬ 
phide was then added, to remove a small quantity of lead 
still present, the filtrate evaporated to dryness, and the 
cobaltous sulphate weighed. The plumbic peroxide must, 
cf course, be perfectly pure, because any impurity in it 
finds its way into the cobalt, and consequently makes that 
result too high. 

In an experiment with this process 0-2500 grm. of cobal¬ 
tous sulphate and 0-2500 grm. nickelous sulphate were 
taken, and the quantities found after the separation were 
'2505 grm. cobaltous sulphate and 0-2490 grm. nickelous 
sulphate. The estimation of the cobalt is rather a trouble¬ 
some and tedious process; but when the mixture of 
nickel and cobalt can be weighed, and the nickel in it 
estimated, the cobalt being taken by difference, this is an 
admirable method to employ. The following are some 
results of the estimation of the nickel in a mixture of 
0-2500 grm. of cobaltous sulphate and 0-2500 grm. of 
nickelous sulphate:— 

Nickelous sulphate taken. Found. 

(i.).0-2500 .. .. .. -2480 

l2-). » . '2505 

(3-) . » .*2490 
(4-).  .-2495 
(5-) . ..*2480 

Mean .. .. -2490 

Probable error of a single determination o-i6 per cent. 

■ III. Experiments on Equivalence. 

Having then fixed on the method of separation, 1 per 
cent solution of nickelous and cobaltous sulphates were 
prepared, and a solution of sodic hydrate, of which 10 cub. 
centims. were capable of precipitating 0-8248 grm. of 
nickelous or cobaltous sulphate. This sodic hydrate was 
made from sodium, and kept in glass bottles coated inter¬ 
nally with a thick layer of paraffin. 

A series of nine experiments was made, in which the re¬ 
lative weights of nickelous or cobaltous sulphate present 
varied from o-i to 0-9 grm.; the total weight of nickelous 
and cobaltous salt, and the volume of the solution being, 
however, always the same—viz., 1 grm. and 100 cub. 
centims. The experiments were conducted as follows :— 
The bottles containing the solutions of the sulphates and 
the sodic hydrate were immersed in a trough into which 
there was a constant flow of water to bring them to a con¬ 
stant temperature. The necessary quantities of nickelous 
and cobaltous solutions were then carefully measured out, 
mixed, and the temperature observed. 10 cub. centims. 
of sodic hydrate were then added, the solution stirred 
vigorously, and the temperature again observed. The pre¬ 
cipitate was then filtered off as quickly as possible (an 
aspirator being used to facilitate the filtration), and 
washed, first with cold and then wiih hot water. Three 
days’ intermittent washing was required to free the pre¬ 
cipitate from the undecomposed nickelous and cobaltous 
salts, cobaltous hydrate having, as is well known, a 
powerful attraction for cobaltous sulphate, thereby forming 
a basic salt. After washing, the precipitate was converted 
into sulphate by treatment with hydric sulphate, and 
weighed. The mixed sulphates were then dissolved in 

water, and separated by Gibbs’s method, the nickelous sul¬ 
phate being weighed, and the cobaltous sulphate obtained 
by difference. It was found that a small quantity of 
sodic sulphate was always present in the precipitate, the 
washing having failed to remove it, and this required to 
be estimated and deducted. For this purpose the nickelous 
sulphate, after being weighed, was dissolved in water, and 
the nickel precipitated with baric hydrate. The barium in 
the filtrate was then removed with hydric sulphate, and 
the filtrate containing the sodic sulphate evaporated to 
dryness and weighed. The results obtained are com¬ 
prised in the table at top of page. 

In this table the precipitates are all returned as sul¬ 
phates. The total possible amount of normal sulphate 
attainable with the constant quantity of sodic hydrate 
employed having been 0-8248 grm., we are able to cal¬ 
culate the entire composition of the precipitate thus:— 
From its total weight, the amount of sodic sulphate is 
first subtracted ; from the residue the constant quantity 
0-8248; the remainder, which is the cobaltous sulphate 
carried down with the hydrate, is deducted as a correction 
from the cobaltous sulphate originally taken and that 
which was precipitated, it having no share in the reaction 
we had to examine. Under “ temperature” we give the 
temperatures of the reagents before and after mixture. 
The weight of precipitated sodic sulphate varies but little 
throughout the experiments, its mean value being 0-0115 
grm. In a special determination, we precipitated, with 
the usual amount of sodic hydrate, I'ooo grm. of nickel¬ 
ous sulphate alone : after three days’ washing, it was 
found to contain 0-0115 grm. of sodic sulphate. Hence 
we infer that when the two sulphates are present together, 
nickelous hydrate carries down sodic sulphate, cobaltous 
hydrate carrying down cobaltous sulphate. 

IV. Discussion. 

In the following discussion it will be understood that 
we refer to the tabular results already given. 

If n represent a weight of nickelous sulphate taken, 
and v be the hydrate (calculated to sulphate) obtained 
from it through precipitation, then we consider 0 in the 
expression n = 0v to represent the precipitability of nickel¬ 
ous sulphate: and similarly in c = <py, <j> represents the 
precipitability of cobaltous sulphate. In examining the 
numbers obtained with the nickelous salt, the best ex¬ 
pression We could find for p was 0 = (a + /3n). We first 
calculated the values of a and f3n from all the determi¬ 
nations, and by the method of least squares, thus 
obtaining— 

^ = o,g88gi+o,2257iu. 

It is, however, clear that a cannot be less than unity ; 
moreover, the first weight of nickelous precipitate is 
somewhat higher than is possible, and we have thought 
well to rejedt it. With these amendments we finally 
obtain— 

0 = 1 + 0-2194071, 

with a probable error of 0-02558 for a single determina¬ 
tion, or 0-00904 for eight determinations. Hence we 
infer that the precipitability of nickelous sulphate is 
directly proportional to its mass. 

In the case of cobaltous sulphate, on the other hand, 
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no such law holds good. After a very careful examina¬ 
tion of the numbers, we could not find any satisfactory 
evidence of a change in precipitability with its mass, and 
consequently represent 0 as a constant. The mean value 
of 0 is in this case 1-1845, with a probable error of 
0-02792 on a single ^determination, or 0-00931 for nine 
determinations. Thus 0 is about equally well ascertained 
in both cases. 

Our two equations may now be written— 
n = ( + o-2ig4o;z)v 1 
c = i-i845y j 

In order to calculate in what proportions the two sul¬ 
phates are equally precipitable, we have— 

1+ 0-21940;! =1-1845, 

whence M = o-84og3. The two sulphates, then, are equally 
precipitable when the weight taken of each is 0-84093 
grm. 

To calculate in what proportions the two sulphates 
must be mixed, to give equal weights of precipitate, we 
have— 

traced. On the other hand, it seems reasonable to sup¬ 
pose that when two bodies are simultaneously confronted 
with a single reagent, they both contend for its effect. 
Thus a chemical antagonism may arise between them 
by virtue merely of their being together ; and thence the 
reciprocal function. So far as we are aware, the only 
other chemical function of the kind hitherto investigated 
is to be found in Chizynski’s* examination of the partial 
precipitation, by ammonic phosphate, of mixed calcic and 
magnesic chlorides. That chemist arrived at the conclu¬ 
sion, for which we consider his evidence to be adequate, 
that “ equal masses of calcic and magnesic chlorides 
have always equal, but oppositely active, coefficients of 
affinity.” 

ON THE TOTAL ESTIMATION OF NITROGEN 

BY COMBUSTION, INCLUDING THE 

NITRO-COMPOUNDS. 

By JOHN RUFFLE, M.R.A.C., &c; 

« = (£+cr 2 r 94°n) U 

c 1‘1845/ . 

n=i-c J 
If we put — =1, and combine these equations, the re¬ 

sult is a quadratic, one of whose solutions is £ = 0-5168, 
and consequently ;j = o-4832. Using these values in the 
primitive equations, the results are, 7 = 0-4363, ^ = 0*4369, 
which we may regard as substantially equal. 

A highly important chemical relation is disclosed when 
the two sulphates are so conditioned as to be equally 
precipitable. We have seen that this is the case when 
;i = c = 0-84093. Now the reciprocal of 0-84093 is 1-1892, 
a number differing by only the small amount of 0-40 per 
cent from 1-1845, or 07- Deduced, as these values both 
are, from a series of experiments, we cannot hold their 
connection to be accidental. It may be thus expressed 
in symbols— 

_ I _ 7 

0y c 

or we may state the relation thus :—For an equal weight, 
nickelous and cobaltous sulphates are equally precipitable; 
the attraction of the one towards the reagent being then 
inverse to that of the other. 

In order to ascertain whether this function admits of 
extension to other weights than 0-84093 grm. of the sul¬ 
phates, we doubled all the masses in one of our previous 
experiments (V. in the table), and determined the chemical 
effect. The results were— 

UncorreCted total precipitate .. 
Containing of nickelous sulphate 

The halves of these are .. 

Figures nearly identical with 

1-7840 grm. 
0-8925 „ 
0-8920 ,, 

°'4463 .. 
0-8975 „ 
0-4465 „ 

derived from Experiment V. By doubling the mass, we 
thus produce double the chemical effect. It is probable 
that this law is general ; and, therefore, we infer that the 
reciprocal function we have noticed may apply to mul¬ 
tiples of the weights to which, in our particular case, it 
specially appertained. Bearing in mind that— 

NiS04=CoS04= 154-65, 

we accordingly write the function thus— 

0(NiSO4) = 0-‘(CoSO4). 

If we imagine some reaction—such, for example, as the 
combination of colouring matter with a tissue—influ¬ 
enced in one set of experiments by nickelous sul¬ 
phate, and in an altogether different set by an 
equal weight of eobaltous sulphate, we can hardly 
conceive any ground for the development of a re¬ 
ciprocal function, such as we have experimentally 

In a previous note on this subject (Chemical News', 
vol. xxv., page 1S9) I stated that by modifying the well- 
known soda-lime process for a nitrogen determination by 
combustion, as much as 80 per cent of the nitrogen of a 
nitrate could be determined whether present in conjunc¬ 
tion with ammoniacal salts or otherwise, and that under 
certain circumstances as much as 94 per cent of the 
nitrogen of a nitrate had been converted into ammonia in 
such combustion process. Also in the note I recognised 
the value of a ready method for the complete determina¬ 
tion of the total nitrogen in a substance. During the 
seven years which have elapsed since the appearance of 
my note a great part of my leisure time has been spent 
in condu&ing experiments on this subject, and I at length 
have the great pleasure of reporting the following satis¬ 
factory results :— 

Substance taken. 

Soda nitrate—Na20N205 

Potash nitrate—K2ON2Os 
Lead nitrate—Pb20N205 
Am. nitrate—(NH3j2N2O5H20 
Quin. slph. 2C20H24N2O2.H2S04 

7 aqua 
Common pyroxiline used for col¬ 

lodion— Ci8H220i5(N02)7 (?) 

Powder from a Snider cartridge1) 
containing 75 per cent potash [• 
nitrate (?).j 

11 11 11 If ' If 

An artificial manure containing'' 
superphosphate and nitrate 
soda 25 per cent = nitrogen— 
4-11; sulphate ammonia 25 
per cent = nitrogen — 5-30 

11 11 11 1f . • * 

An artificial manure containing) 
superphosphate and nitrate j- 
soda 25 per cent = nitrogen .. J 

>> >> )> )>..-• 
An artificial manure containing' 

superphosphate and nitrate of 
ammonia25 per cent = nitrogen 

A mixture containing, per cent— 
Suprphosphte. 70 
Hair .. .. io = nitrogen 1-46) 
Sulph. amm Tr>= o-toI 

Percentage 
ofNitrogen 
by Theory. 

16-47 

11 

11 

11 

13-90 
8-45 

35'oo 

6-41 

(?) 

(?) 

10-35 (?) 

9-41 

4-ii 

875 

Nitrate soda 10 = 
2-12 

1-64! 
I 5 22 

Percentage 
found. 

16-43 
1632 
i6’26 
16-56 

I3-94 - 
8-21 

35'04 

6.30 

11-64 

11-41 

IO-IO 

10-12 

9-28 

9’33 

4-24 

4-23 

8-8i 

8-92 

4-99 

Ann. Ch. Pharm., Supp. iv., 226 to 253. 
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It will be seen that the above results give the nitrogen | 
when present as a simple nitrate, or as a lower oxide of I 
nitrogen, also when the nitrate is mixed in a complex I 
substance like an artificial manure or gunpowder, and 
whether with or without the presence of organic matter. 
From these and other results the process employed will, 
I believe, through conversion of the nitrogen into ammonia 
by combustion, enable the ready and complete estimation of 
the total nitrogen in a compound or mixture in whatever 
form the nitrogen may be present—i.e., as an albuminous 
compound, ammoniacal salt, or as an oxide of nitrogen. 

When I have concluded the experiments in hand, and 
have been able to tabulate my results, I shall make 
known the method. 

Laboratory, Upton Manor, Plaistow, E. 
July 1, 1879. 

PREPARATION OF AMMONIA-FREE 

DISTILLED WATER. 

By J. S. THOMSON. 

The method of water analysis as elaborated by Messrs. 
Wanklyn and Chapman leaves but little to be desired in 
the matter of simplicity. The only part of the process 
which is in any degree tedious is the preparation of the 
ammonia-free water. That such is the case is, I think, 
clearly shown by the number of suggestions which have 
from time to time been made with the objedt of either 
doing away with distillation in its preparation altogether 
or of at least securing a larger proportion of the distillate 
fit for use in the process of analysis than is usually the 
case. These various processes, although no doubt very 
ingenious, have never come into general use, chemists 
still preferring to prepare the water by the original pro¬ 
gress, tedious though it be. The process about to be 
described appears to be free from the objections com¬ 
monly urged against the earlier ones, and at the same 
time it has the advantage that the original cost of the 
necessary apparatus is but small. 

The following modification of the distilling apparatus 
commonly found in laboratories at once provides a 
simple means of securing a practically unlimited supply 
of ammonia-free water and at the same time demands 
little or no attention. The tube which conducts the 
water vapour from the still or boiler in place of being 
connected directly with the worm or condenser pipe, is 
made to enter at the bottom of a large iron drum (say 10 
gallons), while the top of the drum is connected with the 
worm pipe in the ordinary manner. The drum, which is 
freely exposed to the atmosphere, condenses a portion of 
the aqueous vapour, which, falling to the bottom, is kept 
in a state of ebullition by the free steam blowing through 
it. Now, if this be drawn off by a suitable tap it will be 
found to be perfectly free from ammonia, while the ordi¬ 
nary distilled water got at the worm end is teeming with 
ammonia. With apparatus of the dimensions given 
above, with a plentiful supply of steam, the ammonia-free 
water can be collected at the rate of about one gallon per 
hour. 

Addiewell Chemical Works, 
J une 30,1879. 

NATURE OF COHESION 

AND ITS CHEMICAL SIGNIFICANCE. 

By FRIED. MOHR. 

Amongst all the properties of matter cohesion is the 
most universal in its manifestations and yet the least 
regarded. We are so accustomed to perceive all things 
in a certain state of cohesion, that we cannot separate 
this attribute from the essence of things, whence it happens 
that it has been treated as tl.e Cinderella of physics and 

seems as it were placed outside the law of the conserva¬ 
tion of force. An attempt has been made to explain the 
phenomenon by means of the attraction of the smallest 
particles, and to bring this attraction into connection 
with the universal attraction of the heavenly bodies, which 
is also merely an assumption. It is plain that cohesion 
is a true force which can be measured by the sum total of 
force required to overcome it. We must endeavour to 
bring this cohesive force in connection with the other 
accessible and known forces according to the laws of 
mechanics. The force most readily to be connected with 
cohesion is heat, because we know that heat can overcome 
cohesion. We must seek to understand how heat— 
which we rightly consider as an internal movement in sub¬ 
stances—exists in such substances, and for this purpose 
the theory of waves offers us the needful points of 
approach. 

After summarising the characteristics of undulation, and 
distinguishing progressive and stationary waves, the author 
proceeds:— 

Cohesion is not due to thermic vibrations, as, on the 
contrary, heat annuls cohesion. A second force must 
therefore be present which produces the phenomena of 
cohesion. Thermic vibration has merely served to ex¬ 
plain the mechanism of internal motion. 

The existence of a second force or movement present 
in all bodies, and essentially distinct from heat, is inferred 
from the heat which appears on chemical combination. 
We must always remember that force is never created or 
annihilated, but that in all cases there occurs merely a 
modification in the form of the movement, but not in the 
sum of the vis viva. If, therefore, heat appears in any 
chemical process, it must have been present in the readying 
matter in some other form—as motion which is not heat. 
For storing up a great force in a small quantity of sub¬ 
stance no other form can be found save that of stationary 
waves, which cannot become progressive ; and in solids 
we assume a vibration much smaller than that of the 
heat waves as regards its volume, but much greater as 
regards the number of the waves. For this movement I 
proposed, in 1868, the name “ chemical motion,” or che¬ 
mical wave. 

We see everywhere that heat overcomes cohesion, and 
in so doing disappears as heat. This state has been 
termed latent heat, though we must remember that it is 
no longer heat, but a movement of another kind. If me¬ 
chanical power is produced by heat, such heat likewise 
becomes latent, and the movement of masses, like the 
thermo-eledric current, may be called latent heat. 

A proof that a great sum of vis viva exists in bodies, in 
addition to heat, may be given experimentally by means 
of the calorimeter. 

The author adduces experiments in proof of this pro¬ 
position, and continues:— 

Everywhere cohesion is modified by chemical processes, 
and inversely in every chemical process a change of cohe¬ 
sion appears. 

After considering the adtion of cements, solders, and of 
the apposition of smooth clean homogeneous surfaces, Dr. 
Mohr continues :— 

Between cohesion and adhesion there is no difference; 
cohesion was sometimes said to exist between similar and 
adhesion between dissimilar bodies. If a thick solution 
of glue is dried up in a porcelain capsule, pieces of the 
latter may be broken if the glue is removed forcibly. 
Here adhesion is stronger. Cohesion is a decidedly che¬ 
mical property, and can be overcome by chemical means. 
Solution is the fusion of a solid body in one already 
melted. In the latter its peculiar molecular motion which 
determines its chemical attributes has been already over¬ 
come or modified by an excess of heat, a part of which 
has apparently disappeared as such, and has been con¬ 
verted into another form of movement. The excess of 
heat still suffices to overcome cohesion in another body, 
and thus again a certain quantity of heat disappears as 
such. Latent heat is not heat, but a new chemical attri- 
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bute. The 79 heat-units which a weight-unit of hot water 
at 790 conveys suffice to overcome the cohesion of one 
weight-unit of ice at o°, and to convert i: into water at o°, 
and as long as the water remains liquid no other free heat 
is present than that which belongs to it as water. But as 
soon as the water is made to freeze 2 X 79 heat-units 
escape, and there remain two weight-units of ice at o°. 
This leads us diredtly to the connection between hardness 
and fusibility. The latter is decidedly a chemical attri¬ 
bute, and their connection secures the same rank for 
hardness. The metals form a scale of hardness almost in 
accord with their fusibility. The fats form two parallel 
scales of hardness and fusibility from white wax to oil of 
almonds. 

It has been already shown that cohesion consists essen¬ 
tially in the perfiux of the stationary waves of that move¬ 
ment which permanently determines the chemical attributes 
of bodies, and we distinguish the permanent non-commu¬ 
nicable movements from the transient movements of free 
heat. Every permanent aCtion of heat which reveals 
itself by a change of cohesion is attended by a permanent 
change of the chemical nature. [?] 

Cohesion and affinity being closely connected we are led 
to consider more closely the views on affinity. The ordi¬ 
nary doCtrine is that affinity exists only between bodies 
which are chemically different. This is correct if we rank 
among the manifestations of affinity merely such processes 
as are attended with explosion, ignition, or the production 
of a strong heat. But it seems that we might exactly in¬ 
vert this proposition, and, as in the animated world, assume 
affinity among like bodies, if we suppose that the mobility 
of matter depends on heat. Thus water unites with water 
in every proportion without any perceptible physical phe¬ 
nomena. But water with its 88-9 per cent of oxygen has 
no affinity for liquids poorest in oxygen, such as benzol 
and petroleum. Ethereal oils dissolve in water almost 
proportionally to their percentage of oxygen, and phenol 
is tolerably soluble. Potassic chloride and iodide, ammo- 
nic chloride, &c., dissolve in water, on account of the 
analogy between chlorine, iodine, and oxygen. Between 
water and fats there is not even adhesion or moistening. 
The internal movements are respectively so heterologous 
that the wave-systems cannot pass into each other ; on 
the other hand, liquid oils adhere to solid fats, as does 
mercury to gold. 

It was observed that certain chemical bodies can be 
mutually substituted for each other in crystals without a 
change of form. This faCt was named isomorphism. 
When it subsequently appeared that the atomic volumes 
of isumorphous bodies was equal, the idea of isomorphism 
was transferred from the crystal to the atom, it being 
assumed that the substitution was explained by the 
equal size and similar shape of the atoms. Thus sulphur, 
selenium, chromium, and manganese appeared isomor- 
phous on account of the acids R03, and manganese and 
chlorine on account of the acids R207. If isomorphism 
depends on the identical form of the atoms, chlorine 
must be isomorphous with sulphur, selenium, and chro¬ 
mium. This is not the case, and the assumption is there¬ 
fore false. Sulphur has two crystalline forms differing in 
specific gravity, and consequently in atomic volume, 
which is atomistically impossible and unthinkable. The 
acicular sulphur when it passes into the rhombic form by 
comminution evolves heat, and on burning evolves 41 
calories more than does the rhombic variety, so that this 
heat must have entered into crystallisation. The assump¬ 
tion of the equal shape and size of atoms is therefore 
untenable. 

Our modern theoretical chemistry depends entirely 
upon the atomic hypothesis, i.e., it is assumed that the 
elements consist of smallest particles not further divisible, 
and hence called atoms. On this point we have neither 
diredt observations nor experiments. The assumption is 
made in order to explain the fadt, a thousand-fold con¬ 
firmed, that the elements always combine with each other 
in definite ponderable proportions, and that if two 

elements form several combinations, their proportions 
are small multiples, not exceeding the number 7. In fadt 
the atomic theory explains this phenomenon satisfactorily, 
but nothing more, and great modesty has been shown in 
endowing these atoms with properties because important 
mechanical difficulties cropped up on all sides and weak¬ 
ened the indispensable proof for multiple proportions. 
We have no idea of the form, the colour, the magnitude 
of these atoms, and we have merely deduced their relative 
weight, their relative volume, and their specific heat. 
Our monistic conception of nature leads us to apply to 
atoms our view as to the cohesion of bodies, since the 
assumption of indivisibility must find its ultimate basis in 
cohesion only. 

The magnitude of the atomic weights has been deduced 
from analyses, leaving merely the uncertainty whether a 
single or a double weight must be admitted, according as 
we proceed with or without Avogadro. The atomic 
volume equals the atomic weight divided by the specific 
gravity, and the atomic heat is the product of the specific 
heat and the atomic weight. 

The calculations founded upon these propositions de¬ 
pend on the assumption that the specific gravity of the 
atom is the same as that of the mass. The discussions 
concerning atomic volumes are well known. According 
to the experience that the atomic weight of a compound 
may be found hy adding up the atomic weights of its con¬ 
stituents, we might imagine that the atomic volume of a 
compound would be calculable in a similar manner. This, 
however, is never the case. The specific gravity of the 
individual constituents is never the same in the compound 
as in their free condition, but expansion or contraction 
always ensues. The compound never occupies the same 
space as its constituents. Carbonic bisulphide occupies 
41 per cent more space than its constituents. Its specific 
gravity, calculated from that of carbon and sulphur, should 
be 2-152, but it is found to be only 1-272. Consequently 
atoms have to be credited with a power of expansion or 
contraction according to circumstances. The calculation 
of the atomic volume presupposes that the atom of silver 
possesses the specific gravity of a mass of silver (10-428). 
We must then also assume that it has the lustre and the 
opacity of massive silver, not to speak of hardness, 
because it is indivisible. If we once assume atoms we 
must grant them not merely indivisibility, but also immu¬ 
tability, and it is then inconceivable how we can see 
through melted nitrate of silver which contains by weight 
63 per cent, and by volume 6 per cent, of metallic silver. 
The mercury atom must be a minutest granule of mer¬ 
cury, and equally opaque as mercury in bulk. Concern¬ 
ing carbonic acid and ether, we know that if heated in 
strong glass vessels they disappear, and yield a vapour 
almost of the same density as the liquids themselves. If 
we assume this to be the case with mercury, the abso¬ 
lutely transparent and invisible vapour of mercury would 
have nearly the specific gravity 13. This fadt, and, in¬ 
deed, the changes of all bodies by mere heat, is on the 
atomic theory incomprehensible. A different arrange¬ 
ment of the atoms cannot possibly deprive them of all 
their attributes. 

The atomic theory meets with its greatest difficulties 
in the gases. It is necessarily assumed that the atoms of 
hydrogen, oxygen, &c., are solid, massive, indivisible 
bodies. The specific gravity of these atoms cannot be 
determined, since heat and pressure cannot be removed 
from them. Most of these gases are absolutely invisible, 
and according to the analogy of mercury and zinc, it 
would be possible that such atoms also may be of an 
opaque, metallic nature. But the liquefaction of the per¬ 
manent gases, lately so-called, yields colourless liquids, 
which, indeed, like water, are invisible by transmitted 
light. The atomic theory is compelled to assume that the 
gases move as distinct particles in an absolute vacuum. 
But then we cannot understand how light can penetrate. 
The optical ether is no more a matter of demonstration 
than the atoms, and, as we deny its materiality, it cannot 
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be the substratum of a force. The gas theory of Konig 
and Clausius is a rather bold attempt to explain the ex¬ 
istence of gases ; but it cannot maintain its ground even 
on mechanical principles. It is assumed that the abso¬ 
lutely elastic gas atoms move with equal speed in a redti-' 
linear direction, and rebound from the sides of the vessel. 
At the same time they vibrate in all directions. It is 
mechanically inexplicable that a body moving in a certain 
direction should ever change its direction without some 
external influence. The individual atoms must share 
among themselves the function of vibrating in different 
directions. 

If in a cubic metre of empty space there is one cubic 
millimetre of hydrogen gas, there must be spaces perfectly 
void. The nature of gases is inexplicable, unless we con¬ 
sider the matter of the gases as continuous and perfectly 
elastic, whereby the empty spaces are done away with. 
This applies to all bodies which can assume the gaseous 
state or can combine with solids according to the law of 
multiple proportions, i.e., to all the elements without 
exception. The atomic theory fails to explain the changes 
produced in bodies by heat alone; the difference of pro¬ 
perties in compounds and in their constituents ; the libe¬ 
ration of heat which accompanies combination, and its 
disappearance during fusion and dissociation ; it does not 
explain allotropisms, colours, states of cohesion; in a 
word, it explains nothing save the uncontested faCt of 
combination in definite proportions. 

Atoms which according to theory are solid bodies must 
have a shape. On this subject nothing has been observed. 
As the most natural conjedture the sphere has been as¬ 
sumed as the most regular of all forms. But in pursuance 
of another theory the existence of molecules has been in¬ 
ferred, i.e., combinations of from two to six atoms form¬ 
ing one common body, and it is conjedture that the gases 
in a free condition consist, not of single atoms, but of 
molecules each formed of two atoms. 

For this view we have no proof save its agreement with 
a hypothesis itself incapable of demonstration. It can¬ 
not be shown how the tendency of the individual atoms 
towards union can be satisfied by any particular number, 
since between two individual bodies, ex hypothesi abso¬ 
lutely identical, no compensation of different forms of 
motion can take place. We are unable to say whether 
a mass of silver or copper is composed of atoms or mole¬ 
cules. Two spheres can touch each other only at one 
point, and, as we have shown above, no notable cohesion 
can thus arise. The spheres have also been invested with 
absolute elasticity, without which the permanence of a gas 
cannot be thought. If we wish to assume that these j 
spheres flatten each other, and thuscoffer a larger surface f 
of contadt, there can be no reason advanced why the 
atoms should press so closely together. A body consist¬ 
ing of spheres must necessarily contain empty spaces, into 
which the finer atoms of gases, such as hydrogen, may 
penetrate. But not a single fadt supports this view (?); 
and we must, therefore, assume that massive bodies com¬ 
pletely fill the space which they occupy. 

The origin of a body continuously filling space, as the 
dodtrine of atomic volumes demands, presupposes atoms 
as bounded by plane surfaces. 

The strong cohesion of solids compels us to assume 
that their mass is continuous, and at the same time 
elastic, so as to receive the waves of thermic and cohe¬ 
sive movement. If we sum up in brief our results, they 
may be formulated as follows :— 

1. Cohesion depends on pervading stationary waves of 
a particular form of motion, which at the same 
time determines the chemical properties of bodies. 
These waves are not diredlly transmissible. 

2. Heat is another form of movement with both pro¬ 
gressive and stationary waves, which can be com¬ 
municated from one body to another. 

3. In the chemical union of two bodies a part of the 
chemical movement is eliminated as heat, or heat 
is taken up as chemical movement. In the former 
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case there is an increase of cohesion, and in the 
latter a decrease. 

4. Heat is everywhere present in the free state, and 
everywhere it diminishes cohesion. 

5. The quantity of vis viva which dwells in any sub¬ 
stance as its chemical quality exceeds the free heat 
immensely. 

6. Solids have unchangeable nodal planes and station¬ 
ary semi-waves at their boundaries. Liquids have 
movable nodal planes. 

7. Vapours are gases from which the chemical wave- 
movements are easily separated as heat. Gases 
are vapours from which these movements are not 
readily separable, the difference being merely one 
of degree. 

8. All the phenomena of cohesion can be reduced to 
vibration. 

9. Allotropic forms are distinguished by unequal quan¬ 
tities of chemical movement, and of the accom¬ 
panying differences in cohesion, as proved by un¬ 
equal heats of combustion. 

The facts of definite proportions and of small multiples 
must find a new explanation, and if the suspicious word 
“ atom” is to be avoided we may speak of combining 
weights. The law of Dulong and Petit of the equal atomic 
weights of the elements, though not thoroughly carried 
out, does not depend upon accident, and must have a 
real basis ; likewise the fadt of similar atomic volumes in 
bodies chemically similar. The further fadt must be re¬ 
cognised that the gases combine in simple proportions, and 
that their combining weights coincide with their specific 
gravities. The magnitudes of our atomic weights will 
also not be influenced by a new theory. 

The laws of wave-movement are the same for the revo¬ 
lution of worlds, for the waves of water, the pendulum, the 
vibrating string, for sound, light, beat, and cohesion. 

As the phenomena of cohesion and the chemical pro¬ 
perties of bodies therewith coincident depend on the 
transit of waves, the long-recognise d fadt becomes intel¬ 
ligible that chemical adtion ensues only on the immediate 
contadt of the bodies, that the phenomena of affinity do 
not depend on a specific attradtion, and that there can be 
no question of a static of atoms. Chemical combination 
is the act of assimilation of different systems of waves, 
and it is the mote intense the more they differ in their 
qualities. 

After chemical combination the two bodies interpene¬ 
trate each other completely, and possess one]and the same 
wave-system, but different from the systems of their free 

) condition. 
1 As the colour and hardness of bodies are consequences 

of their inner wave movements the change in the proper¬ 
ties of the new' compound are easily explained by the 
elimination of movement in the shape of heat. 

Dissociation is the rupture of a chemical compound by 
heat which is permanently introduced as chemical move¬ 
ment and becomes latent. One at least of the con¬ 
stituents must be gaseous or be capable of becoming so. 

The explanation of definite combining proportions by 
means of the atomic theory was, further, very difficult, 
and was not reached without some sacrificio dell' 
inteletto, which, however, was overlooked, as the conse- 
huences were not inferred. On attempting to bring 
cohesion within the law of the conservation of energy all 
this came to light, in addition to the inexpugnable mecha¬ 
nical difficulties which cling to the idea of the atom. 
Along with atoms must fall their enumeration, their 
catenation, their position, the molecules and their 
“ splitting,” the structural formulae, the types, the rings, 
the unities of affinity, and the whole atomistic cancan as 
at present in vogue. Modern chemistry has placed her¬ 
self outside the law of the conservation of energy; she 
accepts the heat of combination as a free gift without 
asking its origin ; she explains the different properties of 
isomeric compounds by a different position of the atoms, 

I though such compounds display different combustion- 

New Application of Rapid Oxidation. 
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heats and from position alone no movement can arise. 
Lothar Meyer’s ingenious syllabus of modern chemical 
theories begins with the sentence:—“ The foundation of all 
at present prevailing chemical theories is the atomistic 
hypothesis,” and the burning question of the combustion- 
heats is not noticed in a single syllable; not even the 
feeling of the need of an explanation of this the most im¬ 
portant of chemical processes can be traced. If based 
upon a false foundation science can make no valid ad¬ 
vances, and explanations turn now upon hypotheses 
rather than upon nature. In due time an explanation 
of the law of multiple proportions, based upon the theory 
of undulations, will be found, and instead of a proud igno- 
rabimus we shall have modest ignoramus, or even a 
hopeful inveniemus. 

The foregoing representation is indeed merely like a 
blow on water, which stirs up a few ripples, but no per¬ 
sistent ones. It is easier to agitate atoms than to shake 
the faith in them, and I hear many a voice exclaim, 
“ Disturb not my structure formulas; are all the time and 
labour expended in making them look like something real 
to be wasted ? or can you give us a new faith in place of 
the old ?”—Annalen der Chemie. 

PROCEEDINGS OF SOCIETIES. 

PHYSICAL SOCIETY. 

June 28th, 1879. 

Prof. W. G. Adams in the Chair. 

New members—Mr. J. F. Moulton and Mr. J. J. East- 
wick. 

Prof. W. G. Adams, the President, exhibited his new 
measuring polariscope. It consists of three principal 
parts. The lowest sedtion consists of a mirror, a lens, a 
Nicol’s prism, and two other lenses. The upper sedtion 
consists of lenses and Nicol’s prism arranged in the re¬ 
verse order. Each lens and Nicol’s prism is supported 
separately by screws, and its position can be altered inde¬ 
pendently of the others. These two parts form a com¬ 
plete polariscope. Besides these there is a middle piece, 
consisting of two lenses (nearly hemispheres), forming a 
box to enclose the crystal immersed in oil, their curved 
surfaces being concentric. The whole middle piece is 
supported on the tubes of the upper and lower portions, 
and may be turned about the optical axis of the instru¬ 
ment. The vertical graduated circle carrying the central 
lenses and crystal may be turned through any angle about 
its horizontal axis. By means of an arc fastened perpen¬ 
dicularly on the graduated circle, with its centre at the 
centre of curvature of the central lenses, the crystal may 
be turned about another horizontal axis at right angles to 
the former, so that the crystal and the central lenses can 
be turned about each by three axes which are mutually at 
right angles. By means of a system of toothed wheels in 
gear with the rims of the central lenses, the crystal and 
central lenses may be turned separately about the optical 
axis of the instrument, so as to bring the planes of the 
optic axes of a biaxial crystal parallel to the plane of the 
vertical graduated circle. 

Sir John Conroy, Bart., read a paper “ On the Distri¬ 
bution of Heat in the Spectrum.'" After referring to Dr. 
J. W. Draper’s supposition that all the rays in the spec¬ 
trum have the same heating effedt, and to his statement 
that owing to the unequal dispersion of the prism for rays 
of different refrangibility the method that has been usual 
for determining the calorific intensity of the various parts 
of the spedtrum is an essentially defective one, the author 
described a graphical method for eliminating the effedt of 
the unequal dispersion of the prisms, and showed that 
from MM. Fizeau and Foucault’s measurements, and also 

from those of Lamansky and Prof. Tyndall, that the 
maximum intensity is about the middle of the visible 
spedtrum and not at the red end ; and, further, that the 
curves given by various observers as representing the in¬ 
tensity of the heat in different portions of the spedtrum 
are, in reality, the “ dispersion curves” for the particular 
prisms employed. 

Captain Abney, R.E., called attention to his published 
paper *• On the Measurement of the so-called Thermo- 
Spectrum," wherein he shows that the distribution of heat 
in the spedtrum is a misnomer, and that what was really 
measured by Lamansky and Tyndall was the energy 
absorbed by the lampblack and the absorption due to the 
prisms used. He considered that there was no inherent 
heat in the spedtrum. He found that Dr. Draper had not 
taken into account the amplitude. 

Prof. Guthrie said that Captain Abney had expressed 
what many thought, namely, that heat was radiant energy. 

Mr. Grant then described an investigation which he 
had made into the indudtion lines round two parallel coils 
of wire in the primary coil, an intermittent current of 
eledtricity from a Leclancbe battery flowed ; and in the 
secondary, a telephone was connedted up to detedt the 
indudtion sounds. With this apparatus he found that 
with the coils kept parallel to each other, there were lines, 
or rather a surface of minimum indudtion, surrounding the 
primary, and that if the secondary were placed in these 
lines hardly any indudtion noise could be detedted. A 
diagram, representing a medial sedtion through the coils, 
showed the lines to proceed from the wire of the coils in 
two curves resembling parabolas, one from each cross 
sedtion of the wire outwards. 

Dr. Shettle then described his experiments proving 
the lines of force in a bar magnet to run spirally.round 
the bar between the equator and poles, the equator being 
decentred and oblique across the bar, as shown by 
diagrams. 

Prof. Rowland, of Baltimore, made some observations 
on the new theory of terrestrial magnetism of Profs. 
Ayrton and Perry. He said the experiments on which 
the theory was founded had been attributed to Helmholtz, 
but they were entirely his own, he having gone to Berlin 
to make them. The new theory had occurred to himself 
on making these experiments, but he had rejedted it 
because he found that the potential which the earth’s 
surface would require to have would not only cause violent 
planetary disturbances, but by mutual repulsion drive 
objedts off the earth. He had made also an experiment 
to see if absolute motion of eledtricity would cause mag¬ 
netisation, but failed to get any effedt from it. Then he 
resorted to calculation to find the magnetic effedt of rela¬ 
tive motion by rotation of a changed sphere of perfedt 
magnetic permeability that is more magnetic than iron. 
He found that when the sphere was uniformly charged and 
rotating there would be a magnetic field in its interior; 
but, instead of the result of Messrs. Ayrton and Perry, that 
if the earth were charged to a potential of, he believed, 
io8 volts relatively to interplanetary space, the earth’s 
magnetism would be what it is, he found the necessary 
charge to be 61 + io15 volts. In the ordinary atmo¬ 
sphere this potential would produce a spark nine million 
miles long, and discharge across to the moon. If the 
moon were eledtrified to the same degree, the mutual 
repulsion would overcome the force of gravity between 
them. He therefore considered terrestial magnetism to 
be still a mystery. He had also thought that the aurora 
borealis might be explained by supposing the upper 
regions of the earth’s atmosphere eledtrified. The winds 
carrying the upper strata towards the poles, eledtricity 
would condense there. This hypothesis is tenable still. 

Prof. Ayrton said that whether or not the new theory 
of magnetism should be so rejedted depended on whether 
or not Prof. Rowland’s calculations, or those of himself 
and Prof. Perry, were wrong. It had been found by Sir 
William Thomson, from experiments at Arran, that the 
earth was eledtrified with respedt to the air, and that 
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there is a difference of potential of 30 volts between 
earth and air for each foot of ascent. This gave 1360 x io1 3 
centimetre-gramme second electrostatic units as the 
potential of the earth. The new theory required the 
potential to be 1011 X io11, or supposing the earth to be 
solid iron, or about 14 times more, a wide margin. 

Prof. Rowland said he had not seen the calculations of 
Profs. Ayrton and Perry yet ; but he believed his results 
to be correct, as he had checked them in various ways. 

Mr. Bailley exhibited a modification of Arago’s expe¬ 
riment, in which a copper disc is caused to rotate con¬ 
tinuously by changing the polarity of four eledtro-magnets 
underneath by a revolving commutator. 

Mr. Conrad Cooke exhibited a single voltaic element 
showing the internal current. This is done by forming 
the glass vessel containing the element into a helical 
tube between the poles, and hanging a galvanometer 
needle in the interior of the helix ; the internal current 
deflects the needle. 

NOTICES OF BOOKS. 

Supplement to a Handbook of Chemical Manipulation. By 
C. Greville Williams, F.R.S. London-: Van Voorst. 
1879. 

Twenty-two years have passed since the author pub¬ 
lished his excellent handbook. This addition of some 
go pages to the 580 of the original volume is most 
welcome. We may wish it to have been more complete ; 
we may think some parts of it treated more fully than 
others ; but we are bound to acknowledge that Mr. Greville 
Williams has, on the whole, combated the difficulties 
that beset all supplement writers with a very fair measure 
of success. He has not been hampered by the desire to 
attain uniformity, but has very properly sacrificed the old 
notation to the new in the pages now added to his former 
work, and he freely confesses that he has omitted treating 
of some large sections of his subject because they could 
not be discussed adequately within the narrow limits im¬ 
posed upon him. The following notes may perhaps 
suffice to show what our author tells us himself, and what 
he recommends us to seek for in the .Works he cites. 

Under “Furnaces” we have references to the cata¬ 
logues of Fletcher and Griffin, with van excellent woodcut 
of the foot-blower devised by the former apparatus de¬ 
signer. Sprengel’s specific-gravity apparatus is figured, 
and its employment described on page 9. Nine pages are 
given to vapour densities—a favourite subject with the 
author of this book. The ingenious arrangement for con¬ 
tinuous filter-washing figured on page 21 is due to Mr. 
Greville Williams himself. Another and still more effec¬ 
tive piece of apparatus for the same purpose is described 
and illustrated on page 22. Various pressure filters are 
noticed on pages 23 to 26. Pressure-tube operations are 
then described, and afterwards boiling-points, distillations, 
and melting-points. Under the heading “ Volumetric 
Manipulation,” page 38, the use of the Orange No. 3 of 
Porrier for indicating neutrality in determining acids and 
alkalies is recommended, examples of and directions for 
its employment being fully described. This substance is 
ammonium dimethylamidoazobenzosulphonat. For eudio- 
metric improvements reference is made to the memoirs of 
Russell in the Chemical Society's Journal. The next 20 
pages of this supplement are occupied with a most instruc¬ 
tive and important digest of improvements in organic 
analysis, especially so far as relates to con^Juustions for 
carbon and hydrogen determinations; the illustrations 
accompanying the text are well seledted and carefully 
executed. For many operations in physical man¬ 
ipulation the author refers us to Roscoe’s “ Spectrum 
Analysis, and Weinhold's “ IntrodudFon to Experi¬ 
mental Phyjjcs,’ but a few pages are devoted to new 

forms of galvanic batteries, while an excellent account, 
with figures, is given of Sprengel’s pump. 

Altogether the eighty-eight pages of letterpress and 
the twenty-three illustrations before us are well worth 
the moderate sum asked for this useful appendix to an 
invaluable book. 

Laboratory Teaching. By C. L. Bloxam. 4th Edition, 
London: J. and A. Churchill, 1879. 

I The alterations made in this edition chiefly concern the 
formulae now for the first time introduced. The work, 
perhaps, requires some systematic revision, but there can 
be no doubt that it still merits and still retains its character 
as a very useful practical handbook for the beginner in quali¬ 
tative analysis. We should, however, like to see such 
phrases as the following modified :—“ Sulphide of 
ammonium or hydrosulphate of ammonia, (NH4)2S, is 
common in a state of solution only” (p. 68). Surely this 
is awkward. So also it is perplexing to the young student 
to find another formula, namely, NH4HS, given for 
hydrosulphate of ammonia in the index, while the terms 
ammonium sulphide and ammonic sulphide are assigned 
to the previous formula in another part of the index (pp. 
232 and 234). The author justifies some of the dis¬ 
crepancies between his formalre and his names for 
chemical compounds by the statement “ that an endeavour 
to be absolutely consistent would injure the practical 
usefulness of so small a book.” This is a dangerous 
argument. A similar reason is assigned for the asser¬ 
tion on page 142 that dextrin is insoluble in cold 
water, like starch, gum, soap, and the oxalates and 
nitrates of urea. 

On the Estimation of Phosphoric acid by Magnesia for 
Commercial Purposes. Bv E. F. Teschemacher and 
J. Denham Smith. London : Hardwicke and Bogue, 
1879. 

This pamphlet of 32 pages, on the special mode adopted 
by the authors of carrying out the analysis of commercial 
phosphates, scarcely calls for remark. The writers 
confess that they “ do not care to claim the replace¬ 
ment of tartaric by citric acid, of sulphate by 
muriate of magnesia.” Their process is, in fact, the 
ordinary oxalic-acid method, complicated by several 
elaborations, and involving the simultaneous employment 
of oxalic and citric acid in that stage of the work in which 
the lime is precipitated. This we consider a mistake. 
The employment of sulphite of ammonia as an aid 
in retaining iron in solution has well-known advan¬ 
tages, but is not essential to the complete success of the 
oxalic acid process. With many of the other diredtions 
in this pamphlet we are dissatisfied : such diredtions are 
those on pp. 24 and 25, where the ammonia magnesian 
phosphate has but a single hour given it to form and com¬ 
pletely separate from a solution ; the employment of no 
less than 350 grain measures of the magnesian pre¬ 
cipitant ; and the recommendation of a porcelain crucible 
for the ignition of the precipitate. We should like to 
have seen a word about the analysis of those natural phos¬ 
phates in which more than traces of magnesia is 
present. In the year 1879 surely the terms muriate of 
magnesia and muriate of arrmnnia (p. 24) are a trifle 
antiquated ! 

Two New Isomeric Cyanuric Acids.—J. Herzig.— 
The a-acid differs from the normal cyanuric acid by 
crystallising with 1 mol. of water instead of with 2. 
100 parts of alcohol dissolve 0-349 of the normal acid and 
0-556 of the a compound. The /S-acid is much more 
soluble in alcohol and water than either of the above, and 
if heated in a glass tube it does not evolve vapours ol 
cyanic acid.—Berichte, 
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CHEMICAL NOTICES FROM FOREJGI^ 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Bulletin de la Soci'ete d’Encouragement pour VIndustrie 
Nationale. 

No. 65, May, 1879. 

Report by M. Aime Girard on M. Kuhlmann’s 
(junior) Methods of Conveying Acids.—-M. Kuhlmann, 
in place of carboys, employs floating reservoirs in the 
form of an ordinary boat, fitted with air-chambers to give 
them sufficient buoyancy. For sulphuric acid of 6o° B. 
and upwards these are constructed of sheet-iron, and have 
been in successful use for some years on the canals of the 
North. For hydrochloric acid he uses cylinders of 
hardened india-rubber, kept in their form by an external 
framework of wood. A modification of the structure 
serves for transport by rail. 

Report by M. Troost on M. Gaiffe’s Galvanic De¬ 
posits of Cobalt.—The metal is deposited from a solution 
of the double sulphate of cobalt and ammonia, and is su¬ 
perior to nickel at once in hardness, tenacity, and in beauty 
of colour. It is much less oxidisable than iron, but is 
very easily dissolved by acids. 

On the Production, Constitution, and Properties of 
Chrome-Steels.—M. Boussingault.—An extensive me¬ 
moir, taken from the Annales de Chimie ct Physique, the 
first portion only appearing in the present issue. 

Biedermann's Central-blatt. 
No. 5, May, 1879. 

Prediction of the Weather.—Prof. Klinkerfuss.—The 
author gives the following conclusions :—The dew-point 
read off at sunset indicates the minimum temperature for 
the night. If the dew-point is below 0°, and the sky clear, 
frost is to be expected. If it is about 5° below the mean 
temperature for the day, a cold and dry current of air is ' 
approaching. Inversely, a high dew-point indicates that a 
warm and moist current is approaching, when the air may 
easily reach its point of saturation, rain then being the 
result. If, in a day hotter than the average, the dew¬ 
point equals or exceeds this temperature, thunderstorms 
may be expected, on account of the quantity of condensed 
vapour. If the dew-point rises to 20° C., hail may be 
expected. 

Formation of Nitric Acid in Soils.—Prof. Hiine 
feld.—The author maintains that the higher oxides of 
manganese, along with magnesic carbonate in contact 
with water and due access of air, have the power of in¬ 
ducing the formation of nitrites, and subsequently'- of 
nitric acid. Affirmative results have been obtained after 
the materials had been previously found free from oxides 
of nitrogen. 

Examination of the Shells of Molluscs and Crus¬ 
taceans.—Prof. F. H. Storer.—The shells of molluscs 
may be regarded as agriculturally worthless, but those of 
crustaceans contain notable proportions of phosphoric 
acid, potash, and nitrogen. 

Has the Texture of Superphosphate an Influence 
upon its Efficiency ?—Dr. P. Wagner.—The author 
examines whether of two superphosphates, of equal per¬ 
centage of soluble phosphoric acid, the one most finely 
powdered is in all cases the most effectual ? He concludes 
that, if superphosphate is applied to a moderately moist 
calcareous soil, the absorption of phosphoric acid takes 
place so rapidly that after a few hours almost the whole is 
rendered insoluble without having been previously distri¬ 
buted to any extent through the soil. Hence it is requi¬ 
site, especially on such soils, that the superphosphate 
should be in the finest possible state of comminution. 

Die Chemische Industrie. 
No. 4, April, 1879. 

This issue consists almost exclusively of discussions on 
the new tariff as affedting chemicals. 

According to the Breslauer Zeitung considerable depo¬ 
sits of sulphur are found in the gypsum formation of 
Upper Silesia, especially at Pschow and Kokoschiitz, near 
Ratibor. 

No. 5, May, 1879. 

The Patents-Committee of the German Association for 
Promoting the Interests of Chemical Industry (why, we 
beg to ask, must German associations assume such into¬ 
lerably long names ?) has held a session at which an inte¬ 
resting communication from the scientific staff of the 
Baden Aniline Works was read. The authors point out, 
not apparently with satisfaction, that neither a novel sub¬ 
stance nor a novel application of a substance obtained 
chemically can be patented in Germany. Concerning the 
preliminary investigation they doubt the possibility of 
deciding a priori on an invention. 

Aluminium Sulphate as a Disinfecting Agent.—A. 
Tedesco.—The author is of opinion that aluminic sulphate 
has been recently proposed as a means of disinfection, for 
which purpose he considers it eminently adapted. He 
ascribes to it the following action :—The ammoniacal pro¬ 
duces of decomposition are fixed as ammonium sulphate ; 
the liberated aluminium hydrate carries down all suspended 
particles, forming with them a solid precipitate. The or¬ 
ganic cell, in contadt with aluminous compounds, absorbs 
alumina with great avidity, losing thereby its vegetative 
power, and putting an end to the process of decomposition. 
He considers bauxite and wochenite the best materials for 
the preparation of a sanitary sulphate of alumina. Kaolins 
are readily attacked by sulphuric acid, but are poor in 
alumina and comparatively costly. 

Moniteur Scientijique, Quesneville. 
June, 1879. 

A great part of this issue is taken up with a discussion 
on “ septicaemia and germs,” which • appears to have 
engaged the attention of the Academy of Medicine on 
March 11 and 18 and May 6 and 13. 

Influence of Changes of Temperature on the 
Deviation which 'Inverted Sugar produces on 
Polarised Light.—Paul Casamajor.—See Chemical 

News, vol. xxxix., pag^s 212, 234. 

Acceleration of Tannin by means of Phosphoric 
Acid.—E. Ador.—Phosphoric acid prevents the precipi¬ 
tation of albumen by tannin, but it is without adtion upon 
gelatin. Hence it enables the tannin to penetrate the 
hides more rapidly, and renders it possible to use stronger 
tan-liquors, but there is a loss of weight if the liquors are 
stirred. 

Reply to Prof. F. Selmi’s Remarks on the Toxico¬ 
logical Detection of Arsenic.—A. Gautier.—The author 
contends that his method is not open to objedtions on 
the score of the volatilisation of arsenious acid. 

Textile Colorist. Vol. i., No. 4, April, 1879. 

This issue contains a great quantity of useful matter, 
but no novelties of general interest. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 5, May 29, 1879. 

The statement has been made in M. Figuier’s Annee 
Scientifique that M. le Vicomte de Vergnette-Lamotte had 
discovered a photographic method of analysing wines. 
The only truth in the rumour is that M. de Vergnette- 
Lamotte has made some microscopic researches on 
organised bodies present in decomposing wines, and has 
caused the results to be represented photographically. 
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Berichte der Deutschen Chemischen Gesellschaft zu Berlin, 
No. 2, 1879. 

Certain Metallic Phosphides.—O. Emmerling.—The 
author heats metals along with phosphorus in glass tubes 
exhausted of air, sealed, and bedded in iron tubes filled 
with magnesia, and then gradually heated to dull redness. 
The tubes are afterwards opened in an atmosphere of car¬ 
bonic acid. A phosphide of copper CuP was obtained ; 
the magnesium compound was too unstable to admit of 
analysis. With aluminium, iron, and mercury there was 
no adtion. Other compounds obtained were AgP, Cd2P, 
Zn3P2, and SnP2. 

Behaviour of Meta-nitro-anisol with Ammonia.— 
H. Salkowski.—Meta-nitro-anisol is not converted by 
ammonia into meta-nitro-anilin. 

Behaviour of Plumbiferous Concentrated Solutions 
of Potassium Iodide with Hydrogen Sulphide, and 
on Plumbiferous Crystals of Potassium Iodide.—E. 
Schering.—Sulphuretted hydrogen does not precipitate all 
the lead dissolved in solutions of potassium iodide except 
they are much diluted. The form of plumbiferous crystals 
is some\vhat modified. 

Oxidation of Quinine by Potassic Permanganate.— 
S. Iloogewerff and W. A. van Dorp.—Among other 
products the authors obtained a nitrogenous tribasic acid, 

c8h5no6. 

Structural Formulae of the Aromatic Compounds. 
E. Wroblevsky.—Not adapted for abstraction. 

Constitution of Iso-diphenic Acid and of Fluor- 
anthen.—R. Fittig and H. Liepmamn.—Not suitable for 
abstraction. 

Determination at High Temperatures of the 
Vapour-Densities of Substances which attack Mer¬ 
cury.—L. Pfaundler.—This paper cannot be intelligibly 
reproduced without the accompanying engraving. 

Action of Nitrosyl - chloride upon Unsaturated 
Hydrocarbons.—Paul Tonnies.—The author is studying 
the aCtion of nitrosyl chloride upon amylen, anethol, &c., 
and considers that this reaction affords a convenient 
means for the production of primary amines. 

Mono-chloro-laCtic Acid and Bichlor-propionic 
Acid from Glyceric Acid.—MM. Werigo and Melikoff. 
—The authors have obtained these acids by heating 
glyceric acid in sealed glass tubes for three days, with a 
half or the four- or five-fold volume of hydrochloric acid 
saturated at 0°. 

Boiling-points of the Esters and Ether-esters of the 
Oxy-acids.—L. Schreiner.—The methyl-ether of an oxy- 
acid ester boils about 20° lower than the latter; the 
boiling-point of each ethyl-ether is about equally high with 
that of the corresponding ester. 

On Chrome-blacks upon Wool.—M. Reimann.—In 
dyeing chrome-blacks upon wool the author considers 
that chrome-alum—now a residual product from the 
manufacture of alizarin—may be partially substituted for 
potassic chromates. He recommends also a mixture of 
chrome-alum, iron-alum, and tartar, followed up with 
logwood as yielding a black which combines the ad¬ 
vantages of the chrome and of the iron-blacks. 

On Dibrom-capric Acid.—C. Hell and P. Schoop.— 
The composition of this acid is CIOHI8Br202; it melts 
at 1350; dissolves sparingly in cold water, and is decom¬ 
posed by boiling-water. 

INSTITUTE OF CHEMISTRY 

OF GREAT BRITAIN AND IRELAND. 

An Examination in Practical Chemistry in 
d- ■ connexion with the Institute will be held on Monday, 
nth August, and four following days. Examiner—Dr. W. R. 
HODGKINSON. Candidates are requested to communicate with 
the Secretary, Mr. CHARLES E. GROVES, Somerset House 
Terrace, London, W.C. 

A Chemist (21), who has had practical experi 
dTy ence in works, desires Re-engagement. Good references ; no 
objection to go abroad. —For particulars, &c., address, X. T., 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

A Chemist, who has had several years practical 
d y experience, is open to an Engagement. During the last six 
years has been engaged in the Alkali Manufacture.—Address, 
W. H. R., Fir Cottage, Weston, Runcorn. 

A Young Gentleman is open to an Engage- 
d ment as Chemist on Works, &c.. Has had three years pradtica 
experience; First Prizeman in Analytical Chemistry, Royal College 
of Science, Ireland. Excellent testimonials ; no objection to go abroad. 
—Address, T. C. B., Chemical News Office, Boy Court, Ludgate 
Hill, London, E.C. 

A Young German Chemist (19), who has 
studied at a Polytechnic School, and is thoroughly conversant 

with Inorganic and Organic Analysis, is desirous of meeting with an 
Engagement in England.— Address, L. E., 8, Harpur Street, Theo¬ 
bald’s Road, London, W.C. 

A n Analyst, with first-class testimonials from 
d Laboratories in London, and from Fresenius’s Laboratories in 
Wiesbaden, wishes to meet with Pradtical Occupation.—Apply, by 
letter, F.C.S., Mr. Sloper, 126, Holborn, E.C. 

A n Analytical Chemist, experienced in the 
dy management of large works, is open to an Engagement. Would 
prefer a situation where there would be scope for considerable in¬ 
ventive ability.—Address, R. S , City News Rooms, Ludgate Circus. 

Y''hemist, who has studied under the first Pro- 
fessors in England and Germany, and has had many years expe¬ 

rience in theoretical and pradtical chemistry, and been in works, 
desires Re-engagement in Works or Laboratory, preferably in 
Brewery. Very highest testimonials and references.—-Address, 
“ Eosine,”3, Wimpole Street, Cavendish Square, W. 

A/fanager or Sub-Manager of Tar Distillery. 
1' L A Young Man of several years experience, understanding 

the treatment ol the various produdts, and well up in recent im¬ 
provements in plant, &c., will be shortly open for an Engagement as 
above.—Address, Tar, Chemical News Office, Boy Court, Lud¬ 
gate Hill, London, E.C. 

TO CHEMICAL MANUFACTURERS. 

An Experienced Man (age 35) wants a Situa- 
d y tion as Foreman in a Tar Distillery ; understands the work 
practically, also sulphate of ammonia making. No objection to go 
abroad.—Address, 600, Chemical News Office, Boy Court, Ludgate 
Hill, London, E.C. 

Oituation wanted, as Chemist or Assistant, by 
the Advertiser, who has had over seven years laboratory experi¬ 

ence. Good references; salary moderate.—Address, No. 6024, 
Chemical News Office, Boy Court, Ludgate Hill, London, E.C. 

\ Wanted, by an Intelligent Youth (ig years of 
v ’ age), a Situation as Assistant in a Laboratory, Museum, or 

Photographic Studio.—Apply to H. Head, Stamford Hill, N. 

anted, an Analytical Chemist in an Open 
Hearth Steel Work.—Apply, Box, 32, Post Office, Banbury. 

il Refiner Wanted for Oil Refinery Abroad. 
One who understands the business thoroughly in all its depart¬ 

ments, and can be well recommended as sober and energetic, will 
meet with liberal encouragement.—Address, George Bennie and Co., 
Oil Engineers, Kinning Park Foundry, Glasgow. 

IT OR SALE, CHEAP. — Several Large, 
nearly New Wrought Iron Rectangular TANKS ; an AIR PUMP 

worked by STEA M ENG IN E, complete ; cylinders 8 x 7. Also, Two 
PRESSURE D1GESTORS, 6 feetX4 feet, with Agitator, Bevel 
Wheels, and Driving Pulleys, complete.—On view, at McMurray’s 
Wharf, Wandsworth. 

Now ready, Fifth Edition, Crown 8vo., pp. 195, cloth 5s., 

WATER ANALYSIS: 
A Practical Treatise on the Examination of Potable Water. 

By J. ALFRED WANKLYN, M.R.C.S., 
Ledlurer on Chemistry and Physics at St. George’s Hospital; 

Public Analyst for Buckinghamshire, Buckingham, High Wycombe, 
Peterborough, and Shrewsbury. 

*** This Edition will contain an account of the new “ Moist 
Combustion Process’ for dealing uith the organic matter in water 

London: TRUBNER and CO., Ludgate Hill. 
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THE CHEMICAL NEWS. 
Vol. XL. No. 1025. 

NORWEGIUM, A NEWLY-DISCOVERED METAL. 

This metal has been deteded and isolated by Dr. Tellef 
Dahll in a sample of copper-nickel from Kragero, in 
Skjaergaarden. The colour of the pure metal is white, 
with a slight brownish cast. When polished it has a 
perfectly metallic lustre, but after a time it becomes 
covered with a thin film of oxide. It can be flattened out 
in an agate mortar, and in hardness it resembles copper. 
The melting-point is 350° C., and the specific gravity 9* * * * §441. 
Its equivalent appears to be 145-9. Only one oxide, NgO, 
has been obtained. With sulphuretted hydrogen it gives 
a brown sulphide, even in strongly acid hydrochloric 
solutions, which re-dissolves in ammonium sulphide. 
With a slight addition of potassium ferrocyanide it gives 
a brown, but with larger proportions a green precipitate. 
The sulphuric solution is turned brown on the addition 
of zinc, and the metal is deposited in a pulverulent state. 
The solutions of this metal are blue, but become greenish 
on dilution. 

We are indebted for this notice to the courtesy of Dr. 
Dahll, who is continuing the study of the new substance. 

ON SOME NEW FORM OF APPARATUS. 

(Second Paper.) 

By M. BENJAMIN, Ph.B. 

A few weeks ago, under the above title, I described a 
water-bath* with constant level attachments (Chemical 
News, vol. xxxix., p. 160). That such an apparatus was 
desirable is evident from several expressions of opinion 
that have been received by me since its description. In 
one case I was informed that the bath was allowed to run 
for forty-eight hours without replenishing the reservoir, 
thus demonstrating its utility. 

The apparatus to which attention is now requested is 
the out-growth of several suggestions made in reference 
to the application of the constant level attachment. It is 
a drying-bath, made of copper, with double walls; having 
a tubulature in one corner, into which a thermometer may 
be inserted. By this means an even temperature can be 
maintained; or, in case the bath is filled with oil, that 
the heat may be raised to any desired point. On the top 
is an opening fitted with a series of four concentric rings, 
which permits the apparatus being used as a water-bath, 
and, as in the engraving, a porcelain capsule may be 
heated, while the lower portion is employed to dry filters 
or to make determinations of moisture. The constant 
level attachment is shown to the left of the figure, and is 
manipulated in the same way as the water-bath. Within 
the oven are two tin shelves, each of which is pierced 
with four holes to support funnels. 

* In the Chemical News, vol. xxxix., p. 193, a note by Dr. Korn is 
inserted. As he takes exception to my descriptions, permit me to 
call his attention to the following fadts. While it is quite true that 
in the Zeitschrift for 1872 the constant level attachment is described, 
it is also quite true that as far back as 1864, in the catalogue of 
Noellners, the same apparatus is figured (p. 78, fig. 873), but in form 
it resembles the one described by me about as much as one carbonic 
acid apparatus resembles another. With regard to the burette clamp, 
I regret my inability to find its description in either Noellners (1864), 
Leybold (1871), Griffin (1877), or in any American catalogue. Also 
I beg that Dr. Korn will observe that the clamp works by a spring 
and not by a screw ; this property distinguishes it from all previous 
forms,—M.B, 

The dimensions of the apparatus are as follows:— 
Height, 8£ inches; depth, 6 inches, and width 6 inches 
In the door I have hrd placed a sheet of transparei t 
mica; this, I trust, will prove desirable, for, by simply 
looking in, one may see the conditions of the vessels, 
without going to the necessity of opening the door. 

As both the drying oven and wa(er-bath are indis 
pensable to every analyst, there is reason to believe that 
some little expense can be saved by combining these two 
utensils in one, and thus a benefit conferred on the world 
of chemists. 

New York, June 5,1879. 

THE SOLUBILITY OF STANNIC OXIDE IN 

HYDROCHLORIC ACID. 

Bv A. E. ARNOLD, Assoc. Inst. Chem. 

There appears to be a considerable amount of uncer 
tainty concerning the solubility of natural dioxide of tin 
or that artificially prepared, in hydrochloric acid. 

W. A. Miller,* W. Phillips,! Greg and Lettsom,+ R 
Fresenius,§ and “Watts’s Chem. Did.” assert the oxide 
to be insoluble in acids, while J. D. Dana|| and L. Bom- 
bicci,1f in their two recent books on mineralogy, observe 
that it is slightly soluble. 

If cassiterite in fine powder, or strongly-ignited stannic 
hydrate, is digested with strong hydrochloric acid at 
ioo°C.,a very perceptible quantity of tin enters into solution 
as per-salt. The adion takes place more energetically 
above ioo° C., when the dioxide is heated in a current of 
HC1 gas. In the complete analysis of cassiterites, there¬ 
fore, this fad should be borne in mind. As an example, 
there was found in a specimen of the mineral— 

Oxide of tin, insoluble.. .. 38-49 per cent. 
„ „ soluble .. .. o'o6 ,, 

In a few rare minerals oxide of tin is soluble in con¬ 
siderable quantities in dilute hydrochloric acid, evidently 
owing to the presence of a stannate of some basic oxide. 

The French Association for the Advancement of 
Science.—The eighth session of this Association will be 
held at Montpellier, commencing on August 28, the Presi¬ 
dent being M. Bardoux, late Minister of Public Instrudion. 

* “ Inorganic Chemisty,” sixth edition, 1878. 
+ 1852. 
t “ Mineralogy,” 1858. 
§ Sixth edition “Quant. Anal.” 
|| “ Mineralogy,” fifth edition, 1875. 
IT “ Course of Mineralogy,” 1875-77 
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CERTAIN 

CHARACTERISTIC COLOUR-REACTIONS 

PRODUCED BY THE ACTION OF 

AROMATIC HYDROCARBONS AND THE VEGETO- 

ALKALOIDS ON FUSED ANTIMONY AND 

BISMUTH TRICHLORIDES. 

By WATSON SMITH, F.C.S., F.I.C. 

Antimony Trichloride. 

Naphthalene.—These reactions are obtained as follows:— 
About i£ to 2 grms. of pure crystallised antimony tri¬ 
chloride are fused in a small porcelain crucible, and then 
further heated somewhat more. Then a small particle of 
the substance is let fall upon the inner side of the crucible, 
which is afterwards inclined so that the fluid shall just 
come in contact with the small particle and envelop it. 
It melts, more or less dissolved by the heated chloride, to 
which it communicates in certain cases a certain charac¬ 
teristic colouration, which, on setting the crucible upright 
again, lengthens itself from a mere spot to along coloured 
stripe, more easily observed. 

On treating naphthalene in this manner, which is not 
absolutely pure, a more or less rose-coloured tint is pro¬ 
duced, often (though the naphthalene seem quite pure 
and snow-white) a splendid carmine or crimson tint. If, 
however, the hydrocarbon be absolutely chemically pure 
no tint appears. This is, then, a most excellent test for 
the purity of samples of naphthalene. The subsequent 
formation on cooling of the beautiful rhombic tables of the 
addition-compound of antimony trichloride and naphtha¬ 
lene, when the proportions have reached something near 
3 ; 2, is characteristic of naphthalene. 

The reactions with other hydrocarbons were now tried:— 
Anthracene.—On adding a mere trace of pure anthracene 

to a little (ii to 2 grms.) of the fused trichloride at the 
bottom of a small porcelain crucible, just as with the 
naphthalene experiment, a clear yellowish green coloura¬ 
tion is produced, not destroyed with excess of hydrocarbon. 
On cooling, colourless needles may be observed, in all 
probability of an addition compound of antimony tri¬ 
chloride and anthracene. 

Phenanthrene.—This hydrocarbon does not dissolve in 
the fused trichloride nearly so easily as anthracene does, 
and on solution gives a faint greenish yellow tint. Now 
as it is a difficult matter to obtain phenanthrene absolutely 
free from anthracene, it seems not improbable that the faint 
tint observed may be due to the presence of traces of an¬ 
thracene. To endeavour to throw light on this point, I 
obtained three different samples of phenanthrene, the first 
brown and impure; the second, almost white, and con¬ 
sidered nearly pure; the third, beautifully white and 
crystalline, and considered absolutely pure. These three 
samples were subjected to the test in question, when No. 1 
gave a strong greenish yellow tint; No. 2, a tint greener 
than No. 1 but fainter; and No. 3 a faint greenish tint. 
From this gradation I should be disposed to argue that in 
all probability anthracene may be distinguished from phen¬ 
anthrene, if both be absolutely chemically pure, by anthra¬ 
cene giving with the antimony trichloride test a greenish 
yellow colour, and phenanthrene either giving no tint at all 
or at most a very faint greenish one. 

Diphenyl.—Gives no colouration whatever. 
Dinaphthyls.—These hydrocarbons give no colouration. 
Phenyl-naphthalene (?)*.—Gives not the slightest tint. 

(Compare phenanthrene which melts at ioo°; phenyl- 
naphthalene melts at 101° to 1020.) 

Stilbene.—For this reaction to proceed well, the fused 
antimony trichloride must be only so hot that the small 
crucible containing it can just be supported and held in 
the fingers. If the smallest speck of the substance now be 

* This is the hydrocarbon I have recently obtained by passing 
C10H8 and C«H4Br through a red-hotttube. As I have not yet made 
vapour-density determination or combustion I append the query (?). 

allowed to fall on the side of the crucible, and the latter 
be inclined so as to bring the fused mass in contact with 
the small particle, this is at once turned a deep red or 
orange-red, and a streakis observed on righting the crucible, 
extending down its side, of a brick-red or orange-red 
colour. This tint easily disappears on stronger heating, 
even if a tolerable excess of hydrocarbon has been used. 
It thus differs from naphthalene, whose tint is also quite a 
different one (rose-coloured or crimson). Thus a trace of 
rose colour observed in applying the test to a sample of 
stilbene would indicate the presence of naphthalene, espe¬ 
cially if on further heating a portion of the colour dis¬ 
appeared, leaving a faint rose tint. 

Triphenylmethane.—Gives no colouration. With excess 
a greenish tint. 

Chrysene.—Professor Graebe, of Geneva, kindly furnished 
me with samples of the hydrocarbons chrysene and pyrene 
almost quite pure. They were both re-crystallised, chry¬ 
sene from benzene, and the pyrene from light petroleum 
spirit. A small speck of the chrysene is let fall on the side 
of the crucible, and the fluid is then caused to come in 
contaCt with it by inclining the crucible slightly. A golden- 
yellow spot is produced, the chrysene instantly dissolving, 
and on righting the crucible a yellow streak is observed. 
Addition of a further and larger quantity of hydrocarbon 
causes a golden-yellow tint to appear in the trichloride. 

Pyrene.—On treating this exactly like the chrysene, it was 
observed to dissolve with difficulty, giving a faint green 
or greenish tint. The trichloride requires to be consider¬ 
ably heated to dissolve the hydrocarbon, more so than with 
the chrysen. 

Bismuth Trichloride. 

Naphthalene.—Gives under exactly the same circum¬ 
stances as with the antimony trichloride a brick-red coloura¬ 
tion, with a shade of crimson, if not absolutely pure ; with 
chemically pure naphthalene, no tint. On cooling first 
and immediately before solidifying, fine transparent yellow 
lanceolate needles separate, most probably consisting of 
an addition compound of bismuth trichloride and naphtha¬ 
lene, analogous to the antimony compound. 

Anthracene.—On dropping the smallest trace of this 
hydrocarbon into the well-fused chloride it at once be¬ 
comes a purplish black speck, and on further addition a 
purplish black colouration is produced. 

Phenanthrene.—Gives a brown or greenish brown colour, 
becoming dark on further addition. It is very probable 
the dark shade supervening on further addition is due to 
the presence of traces of anthracene in the phenanthrene. 
The difference from the anthracene reaction is very great. 

Diphenyl.—No colouration whatever. 
Dinaphthyls.—With iso-dinaphthyl a very faint brownish 

tint; with the other two dinaphthyls no change. 
I have not continued the experiments with bismuth tri¬ 

chloride, as the difficulty of getting it to fuse readily to a 
clear liquid makes it far less convenient to employ than 
antimony trichloride. However, the difference in the an¬ 
thracene and phenanthrene reactions above noted makes it 
a valuable means of distinguishing between these two 
hydrocarbons, in conjunction with the antimony chloride 
test. Table I. shows more briefly the reactions with the 
foregoing hydrocarbons. 

Reactions with Antimony Trichloride and the Alkaloids. 

J Conine.—Gives no definite colour reaction. 
(Nicotine.—Also no definite reaction. 

'Morphine.—In small quantities no change; in larger 
quantities, faint greenish tint. 

’ Codeine.—The same as with morphine. 
Narcotine.—The fused trichloride being hot enough to 

fume slightly. A minute crystal fragment let fall 
in the clear fused chloride turns at once dark olive- 
green, seeming black. With further addition the 
fused mass assumes an olive-green or greenish 
brown tint. 
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Diphenyl—0 

Triphenyl-methane—0 
Stilbene—Fine orange red, 

easily vanishing on stronger 
heating. 

Naphthalene — Not quite 
pure — splendid crimson 
tint, or rose colour. 

Absolutely pure, no tint. 

Phenyl-naphthalene (?)—0 
Dinaphthyls—0 

e I. 

Anthracene—Clear greenish 
yellow, or yellowish 
green. On cooling, colour¬ 
less needles formed, of an 
addition compound. 

WithBiCl3—Purplish black 
Phenanthrene—Faint green¬ 

ish tint if quite pure. 
With BiCl3—Brown or 

greenish brown. 

Chrysene—Golden yellow. 

Pyrene—Green or greeenish 
tint. Hydrocarbon dis¬ 
solved with difficulty. 

Volatile Alkaloids. 

Canine—0 
Nicotine—0 

Opium Alkaloids. 

Morphine—0 
[.Apomorplane—0] 
Codeine—0 
Thebaine—(1) red. 

(") 0 
Papaverine—0 
Narcotine — (2) dark 

olive-green. 
Narceine — (1) 0, with 

only trace. 
Yellow with little more 

Table II. 

“ Strychnosj” Alkaloids. 

Strychnine—0 
Brucine—(1) and (2) 

Fine purple-red. 

Cinchona Alkaloids. 

Quinine—0 
Cinchonine—0 

Unclassified. 

Veratrine—(1) and (2) 
Brick-red. 

Atropine—0 
Aconitine—Bronze- 

brown. 
Santonine—(1) 0, (2) 

greenish. 
With more than trace, 

(1) 0, (2) dark bluish 
olive-green. 

Here (1) means antimony trichloride fused and further heated to a small extent. (2) means antimony trichloride fused 
and further heated considerably. 0 means no tint produced. 

Table III. 

On Strongly Heating the SbCl3 close to Incipient Ebullition. 

Thebaine. 

Gives no tint, or one disappearing 
again like a flash as soon as formed. 
Generally no tint at all is perceived, 
the vanishing is so instantaneous. 
Heated more strongly, an olive-green¬ 
ish brown tint is produced. 

Veratrine. 

Gives a flash of red colour more 
slowly disappearing than is the case 
with thebaine. If more alkaloid be 
added the tint does not entirely dis¬ 
appear, but leaves a reddish hue, 
turning to a brown if still further 
heated. 

Brucine. 

With a trace only, a fine red stain, 
only slowly disappearing, and if more 
used, refusing to disappear, and on 
further continuance of the high tem¬ 
perature passing into a purple-brown 
tint. 

'Strychnine.—Not the slightest colouration, even with 
considerable additions of the alkaloid. The fused 
trichloride remains clear and colourless. 

Brucine.—The smallest possible trace or particle of 
brucine let fall into the fused chloride produces a 
beautiful red or purple-red colour. This small 
though fine red stain shows exceedingly well in the 
surrounding clear, colourless, fused trichloride, with 
the pure white background formed by the porcelain 
crucible in which the test is made. This is a most 
delicate and characteristic reaction for brucine. The 
tint is produced distinctly, even if the trichloride be 
heated almost to boiling. At the point of incipient 
ebullition the tint turns to a red brown with a 
purplish hue. 

Quinine.—No colour change whatever. 
Cinchonine.—No change. 

Veratine.—A red tint, which may be more exactly de¬ 
fined a “ brick-red ” tint. The tint disappears, if a 
minute quantity has been added, on heating more 
strongly, but if not so small a quantity it only dis¬ 
appears partially, leaving a reddish tint in the fluid. 

Atropine.—No colour whatever. 
Aconitine.—A brown tint, closely appoaching a bronze- 

brown. 
Caffeine. —Gives no tint at all. 
Narceine.—A trace gives no tint whatever. A larger 

quantity let fall into the clear fused mass produces 
a sulphur-yellow spot, approaching greenish yellow. 
Disappears on shaking or stirring. Excess of alka¬ 
loid colours the mass sulphur-yellow, with faint 
shade of green. 

Apomorphia.—Small quantity, no tint. Larger quantity 
and strongly heating (though not to incipient ebulli¬ 
tion), greenish brown tint. 

Santonine.—A trace gives no colouration till heated to 
incipient ebullition of the trichloride, when a greenish 
tint is produced. A rather larger quantity also at first 
scarcely produces any change till more strongly heated 
as just mentioned, when a dark, bluish, olive-green 
tint is assumed. This reaction is a very delicate 
one. 

Papaverine.—No tint produced. 
Thebaine.—With the least trace let fall on side of the 

crucible, and the same inclined so as to cause contact 
of the fused trichloride—a blood-red spot, extending 
to and producing a blood-like streak on righting the 
crucible; but the temperature of the fusion must be 
low enough to allow of the crucible just being 
supported by and held in the fingers, else the stain 
(or colour) disappears again instantly. On heating 
more strongly the stain instantly disappears as soon 
as formed, leaving a perfectly colourless fluid. With 
a moderate temperature and larger quantity the fluid 
is tinted red or blood-red : stronger heating causes 
(even with excess) almost entire disappearance of 
the colour. Heating to incipient ebullition causes a 
new tint to appear, viz., an olive greenish brown, or 
olive-brown, if the term may be used. 

Table II. exhibits more plainly and succinctly these 
alkaloid reactions. 

Brucine, Thebaine, and Veratrine.—In order to test the 
delicacy of the test as applied to the detection of brucine, 
a mixture was made of strychine, atropine, cinchonine, 
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quinine, and aconitine, and to this a small trace of brucine 
was added, and the whole was well mixed up, so as to give 
a uniform mass. A little of the mixture, about as much 
as would die on a pin point, was now dropped into the 
fused antimony trichloride, when a small but distinct and 
beautiful red spot or stain was immediately produced. 
This proves the method to be of great value in detecting 
the presence of brucine in that of many other alkaloids, 
the reaction being in no way prejudiced by their pre¬ 
sence. Of course veratrine could not be distinguished by 
this test in presence of brucine, but brucine could easily 
be distinguished in presence of veratrine on account of the 
difference of the reds, their different intensities, and the 
extreme delicacy of the brucine reaction. The test is 
made just as with the aromatic hydrocarbons, only more 
minute quantities of the alkaloids may be taken. 

The value of the reactions lies in the fadt that those 
alkaloids giving no readtion leave the antimony trichloride 
absolutely unchanged in appearance,—i.e., transparent and 
clear—whereas those giving the reactions immediately and 
sharply strike a colour, a clear and definite test being ob¬ 
tained. The red tints produced by these bodies are modified 
as follows; bv using a high temperature, and this method 
may be used for distinguishing them. (See Table III.) 

Here, again, these tints are best observed by letting the 
particle fall on the crucible side, and gradually bringing 
the fused SbCl3 in contadt. 

I am continuing the investigation of these readtions, and 
hope soon to furnish further results. 

Zurich, University Laboratory, July 6,1879. 

DETERMINATION OF NITROGEN IN THE 

ANALYSIS OF AGRICULTURAL 

PRODUCTS.* 

By S. W. JOHNSON and E. H. JENKINS. 

In 1872 one of us found+ that the mixture of caustic 
soda and caustic lime known as “ soda-lime,” and used 
in chemical analysis to determine nitrogen quantitatively, 
might be replaced by a much more easily prepared mix¬ 
ture of equal volumes of dry sodium carbonate and 
slaked lime. There is some difficulty in obtaining 
sodium carbonate suitable for this use. The super-car¬ 
bonate, which can be readily dried, often contains 
nitrogen, and the cryatals of sal-soda that, after washing, 
are free from nitrogen, cannot be quickly dried to a fine 
powder. After various trials the following process of pre¬ 
paring aneffedtive soda-lime was devised : — 

Equal weights of sal-soda in clean (washed) large 
crystals, and of good white and promptly-slaking quick- 
ime, are separately so far pulverised as to pass holes of 

-jL inch, then well mixed together, placed in an iron pot, 
which should not be more than half-filled, and gently 
heated, at first without stirring. The lime soon begins to 
combine with the crystal water of a sodium carbonate, the 
whole mass heats strongly, swells up, and in a short time 
yields a fine powder, which may then be stirred to effedt 
intimate mixture and to dry off the excess of water, so 
far that the mass is not perceptibly moist and yet short 
of the point at which it rises in dust on handling. When 
cold it is secured in well-closed bottles or fruit-jars, and 
s ready for use. 

During the past year a large number of comparative 
analyses have been made on bone dust, dried blood, fish- 
scraps, guano, maize-meal, zein or maize-fibrin, and egg- 
albumin, using soda-lime obtained as above described, and 
soda-lime either prepared by ourselves according to the 
directions of Varrentrap and Will, obtained by purchase 
(Merck’s) or kindly supplied by W. M. Harbishaw, Esq., 

* From the Report of the Connecticut Agricultural Experiment 
Station for 1878. 

f Amer. Chemist, vol. iii, p, 161. 

of Nitrogen,_ 

Chemist to the New York State Agricultural Society. 
These analyses have proved that the new soda-lime gives 
perfectly satisfactory results in all cases when soda-lime 
can be employed, or, at least, results perfectly agreeing 
with those obtained by the help of the soda-lime as 
usually prepared. It is not needful to adduce analyses 
here in support of this statement, since its truth will ap¬ 
pear from the soda-lime combustions to be shortly given, 
all of which were made with this new mixture. 

This soda-lime is to be recommended for the reasons 
that the materials for making it, sodium monocarbonate 
and quick-lime, are everywhere procurable in a state of 
purity, the preparation of many pounds of the mixture 
may be accomplished in an hour or two with little trouble, 
and the resulting soda-lime is extremely convenient to 
use, not absorbing moisture in the mixing, and never 
swelling in the tube to obstruct it on application of heat. 

The controversy that has been so actively prosecuted 
of late years as to the applicability of the soda-lime 
method of determining nitrogen to the analysis of albumi¬ 
noid matters, has led us to review the entire subject as far 
as possible. It is well known to chemists that a number 
of experimenters—viz., Nowack, Seegen, Nencke, Lie- 
bermann, Voelcker, and Musso—have failed to obtain 
with the soda-lime method as high results on flesh, milk, 
and similar substances, as by the use of the so-called abso¬ 
lute method, in which the organic body is burned with 
copper oxide and its nitrogen direCtly measured in the 
state of gas. Even Ritthausen, who has stoutly main¬ 
tained the correctness of the soda-lime method, having 
employed it in his elaborate researches on the vegetable 
albuminoids, has very recently admitted that it fails to give 
all the nitrogen of some of this class of bodies, and has 
fallen back on the absolute method as the only one to be 
depended upon. 

Since it is a matter of high importance in agricultural 
and physiological work to use the most exaCt and espe¬ 
cially the most trustworthy methods, we have endea¬ 
voured to investigate the correctness of both modes of 
analysis, to study the sources of error to which they 
are severally subject, and to learn what is essential to 
bring out the greatest accuracy they are susceptible of. 

We have been led to the conclusion that with the 
substances above named, both methods when properly 
worked give nearly accordant results. Dried blood, 
dried white of egg, and maize-fibrin (crude, obtained by 
Ritthausen’s methods) containing 12 or more per cent 
of nitrogen, have yielded us from one to two-tenths of a 
per cent less of nitrogen by the soda-lime combustion than 
by the absolute method. Our observations satisfy us, 
moreover, that this discrepancy is no more due to any fault 
of the soda-lime process than to the errors of the absolute 
method ; errors caused, probably, by the impossibility of 
removing the last traces of common air from the mixture, 
either by long-continued transmission of pure carbonic gas 
or by exhaustion with the Sprengel mercury pump, or by 
both conjointly. 

The following results of analyses by both methods are 
offered to sustain our assertions. We have not selected 
these analyses to establish the point, but give all the re¬ 
sults we have obtained since learning the best mode of 
conducting the analytical processes, and they fairly re¬ 
present what the two methods can accomplish when ap¬ 
plied with suitable precautions. (See next column.) 

These analyses illustrate a fadt which is general 
in our experience—viz., that the agreement of several de¬ 
terminations made upon one substance is usually closer 
by the soda-lime than by the absolute method. This fadt 
goes far to show that the soda-lime process is, to say 
the least, equal in accuracy with the absolute determi¬ 
nation. 

The full details of the mode we follow in making an 
analysis by the absolute method cannot be given here. 
An outline of the process is as follows :— 

The substance, mixed with freshly ignited copper oxide, 
is burned in a long glass tube which hqs been exhausted 



c™ j Determination 

By the Absolute By Soda Average 
Method. lime. difference. 
Per cent. Per cent. Per cent. 

i2‘54 • • 12-34 ft « 
1271 • • 1276 • • 

Egg Albumin.. • • * • H 1276 • • 12-38 .. 0-17 

12-44 • • ft ft 
1279 • • 

Maize Fibrin (crude) • » I3-73 • • 13-60 .. 0-X3 

Dried Blood .. If • ... 
Ti-go 
n-gi 

• • 
• • 
• • 

11-78 
11-72 
n-88 

ft • 
.. 0-12 
ft ft 

99 * 7-54 • • 7T8 .. 0*04 

Fish Scrap .. 
-1 

9-21 
• • 
• • 

g-i2 
9-02 .. 0-14 
8-64 

... 8-79 ft • 871 .. o-ii 
l» • 8-71 ft • 

Peruvian Guano • ft » • 8-27 • • 8-21 ». 0-06 
863 8-49 ft ft 

99 99 • 1 • • ‘ 8-66 • ft 871 ». 0-15 

99 99 9 • * 8-21 i* ft 
9 « 

8-13 
8-04 ** 0-12 

ft ft 

99 99 • ft 9 • ‘ 9*68 
• • 
• ft 

9-63 
9-67 ** 0*03 

1ft • 

99 1 ft • • ’ 776 # * 
• • 

7"56 
7-56 

** 0-00 
ft ft 

by means of a mercury pump ; the products of combustion 
after passing over ignited metallic copper, and finally over 
ignited copper oxide,* a:e collected in a graduated receiver, 
containing fifty percent solution of caustic potash, and 
surrounded by a water-jacket. Complete combustion is 
ensured by heating, in due course, several grms. of potas¬ 
sium chlorate at the rear of the tube, three inches of which 
is bent downward from the horizontal to retain the fused 
salt. The residual gas is transferred to the receiver by 
the pump, brought to a constant temperature by a stream 
of hydrant water and measured in the usual manner. The 
mercury pump employed is a very effective one, of simple 
and easy construction, devised for use in this kind of 
analysis. ( 

With regard to the handling of the soda-lime method the 
following results have been arrived at :— 

1. Contrary to what is commonly stated, fine pulverisa¬ 
tion of the substance to be analysed is not necessary. If 
the substance will pass holes of one millimetre in 
diameter it is fine enough. 

A sample of dried blood which passed through a sieve 
with meshes one millimetre in diameter gave 778 per 
cent of nitrogen. A portion of the same, ground ex¬ 
tremely fine with sand, gave 7-64 per cent. 

Fish-scrap passed through the same sieve gave 8'g8 per 
cent of nitrogen; when ground with sand, 8-95 per cent. 
A second sample of fish sifted as above gave 8-69 per cent 
nitrogen. By the absolute method it yielded 879 per 
cent. 

2. Neither the highest heat possible to obtain in an 
Erlenmeyer gas combustion furnace, nor a long layer of 
strongly heated soda-lime, nor these two conditions 
united, occasion any appreciable dissociation of the 
ammonia formed in combustion. 

A sample of dried blood gave 11-42 per cent of nitrogen 
when the combustion was made in a tube 14 inches long 
at a dull red heat. 

The same sample yielded 1176 per cent when deter- 

* The use of a short layer of oxide of copper at the anterior end of 
the tube.was adopted by the writer in 1873, when making analyses of 
Connecticut tobacco, he having found it impossible to make a blank 
combustion when using carbonic acid to sweep the tubes, without ob¬ 
taining unabsorbed gas in the receiver, which’proved to be combus- 
tiole. By burning this gas in the analysis, he was able to get results 
on uric acid and potassium ferrocyanide agreeing closely with theory 
and with those obtained by the soda-lime method. More recently, 
Frankland has adopted this use of copper oxide in nitrogen estima¬ 
tions for water analysis. S. W. J. 

Since the above note was printed I have learned that Finkener, in 
hi* edition of “ Rose’s Handbuch,” anticipated me in this use of copper 
oxide. S. W. J. 
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mined in a tube 30 inches long, the mixture occupying 12 
inches, and the rinsings and clear soda-lime 16 inches, 
using as high a heat as possible. 

The same experiment was tried with egg-albqmin. In 
a tube 14 inches long it yielded 12-25 per cent ; in one 30 
inches long, filled as above, 1274 Per cent. 

A superphosphate containing animal matter yielded 3'02 
per cent of nitrogen when the heat was kept quite low, 
3-04 per cent when the heat during combustion was very 
bright red. 

3. The use of pure sugar or of oxalic acid as a diluent 
does not in any way affedt the result. 

Dried Blood, 0-5 

Per cent 
nitrogen. 

grm., gave. 

99 99 with 07 grm. sugar gave .. 10-29 
99 99 )i 1-0 ,, ), .. io-©8* 

Dried Blood „ gave .. . 

» 077 grm. with 1 grm. sugar gave 5ft Ir53 
Egg Albumin, 0-5 99 gave. ». 12-51 

0-5 99 with 07 grm. sugar gave 12-41 
99 0‘40 ,, 99 99 99 1270 
». 07 99 Jf 99 99 1274 

Experiments with oxalic acid gave similar results. 
4. Iron tubes of proper length may be substituted for 

glass. The results are as satisfactory, but more time is 
required to make the combustion. 

The iron tubes used in the following trials were 22 
inches long. They were closed at the rear, and at the 
end of the combustion were cleared of ammonia by 
heating a mixture of oxalic acid or sugar and soda-lime, 
which was kept cool in the rear of the tube till needed for 
this purpose. 

Per cent nitrogen. 

Egg Albumin .. .. .. 
In glass. 
. 12-36 .. 

In iron. 
12-25 

Dried Blood .. .. .. . 11-42 .. IX76 
Fish scrap.. .. . g-OI .. 8-99 

99 • • • • • • • • • . 8-71 .. 8 68 

99 .. . 866 .. 8-72 
Ammoniated superphosphate. • 2 • • 2-6i 

99 9 9 • . 2-71 .. 2-68 

In the Station Report for 1877 ^ was stated that com¬ 
bustions in iron tubes yielded o-2 to 07 per cent less than 
those in glass. This deficiency was occasioned simply 
by using too short an anterior layer of soda-lime, the 
tubes being but 14 inches long. Since iron is a good 
heat conductor these tubes had an effective length much 
less than glass tubes of the same dimensions would have. 

5. A suitable length ofthe anterior layer of soda-lime must 
be secured in order to get a good result. With 07 grm. 
of substances, such as are encountered in agricultural 
chemistry, containing less than 8 per cent of nitrogen, a 
glass tube of 12 to 14 inches is long enough. As the con¬ 
tent of nitrogen increases to 10 per cent or over, we make 
the tubes several inches longer. In the combustion of 
dried blood or egg-albumin we prefer a tube 25 to 30 inches 
long, and the mixture of soda-lime and substance should 
occupy rather less than half the tube, a layer of pure 
soda-lime of 12 or more inches long being essential for 
perfectly destroying the volatile organic matters. 

6. The long anterior layer of pure soda-lime must be 
brought to a full red heat before heating the mixture, and 
must be so kept throughout the combustion. 

7. No fumes or tarry matters, indicative of incom¬ 
plete combustion, should appear in bulb-tube or receiver. 

8. When the combustion proper is begun under the 
conditions above described, it can be carried on quite 
rapidly until completed. The contents of the tubes then 
show no sign of unburned carbon. 

9. We get equally good results whether the mixture is 
made intimately in a mortar or more roughly by stirring 

* In this analysis the combustion was not complete, owing to the 
large amount of sugar being mixed with insufficient soda-lime. 
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with a spatula in a capsule or scoop, or by mixing in the 
tube with a wire. 

10. We usually allow the glass tube to cool somewhat 
before aspirating with air to sweep out the ammonia, but 
have not as yet decided whether this precaution is 
essential. 

11. We receive the ammonia of the combustion in a 
bulb-tube or flask containining standard hydrochloric 
acid, and we measure the excess of acid by a standard 
ammonia solution, using tindture of cochineal as the in¬ 
dicator. 

In conclusion, we recall the fadt that some careful ex¬ 
perimenters—Ritthausen, Maercker, Petersen, Kreusler—- 
have repeatedly obtained results nearly as accordant as 
ours in the use of the two methods. Such results could 
scarcely be accidental, and we express our convidtion that 
the discrepancies observed by others have been due to im¬ 
perfect working of the processes. We have had great ex¬ 
perience with both modes of determining nitrogen (one of 
us for twenty-fiveyears), and not until recently have we 
learned how to be fairly certain of our results on all the 
classes of substances we have had occasion to analyse, 
either with the soda-lime process or by the absolute 
method. The purity and uniformly satisfactory qualities 
of the new soda-lime have greatly facilitated our work. 
The use of cochineal as an indicator we consider very 
favourable to exadt titration.—American Chemical 
Journal. 

NOTICES OF BOOKS. 

An Introduction to the Practice of Commercial Organic 
Analysis ; being a Treatise on the Properties, Proximate 
Analytical Examination, and Modes of Assaying 
the various Organic Chemicals of Preparations 
employed in the Arts, Manufadtures, Medicine, &c., 
with concise Methods for the Detection and Deter¬ 
mination of their Impurities, Adulterations, and 
Products of Decomposition. By Alfred H. Allen, 

F.C.S., F.I.C., Ledturer on Chemistry at the Sheffield 
School of Medicine, Public Analyst of the West 
Riding of Yorkshire, Borough of Sheffield, &c. Vol. I. 
Cyanogen Compounds, Alcohols and their derivatives, 
Phenols, Acids, &c. London : J. and A. Churchill. 

On opening this book we were curious to learn how far 
it had been found pradticable to carry out the promises 
implied by the above somewhat formidable title, and we 
feel bound to say that a scrutiny proved that the author 
had justified our anticipations. As stated in the preface, 
“ it is a lamentable fadt that while our young chemists 
are taught to execute ultimate organic analysis, and to 
ring the changes on the everlasting chloro-, bromo-, and 
nitro-derivatives of the bodies of the aromatic series, the 
course of instrudtion in our leading laboratories does not 
include even qualitative tests for such every-day substances 
as alcohol, chloroform, glycerin, carbolic acid, and quinine.” 
Hence the author has set himself to work to compile a 
text-book of Proximate Organic Analysis, and has 
succeeded in producing a volume which is in a great 
measure unique, and which every pradtical chemist will 
find most useful. As explained in his preface, the author 
found the subjedt matter too extensive for compression 
into a single volume, and he has therefore reserved 
various important items for future publication, but the 
volume now issued is complete in itself and is often ex¬ 
haustive on the analytical charadters of the subtances 
treated of. The author has divided the volume into seven 
parts, the first of which, extending over 20 pages, is in- 
trodudtory. This division, in our opinion, is the weak 
point of the book, and might have been wholly omitted 
without much loss. However, it contains a useful table 
of the physical properties and solubilities of a number of 
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organic bodies, and another table of the specific rotatory 
power of organic liquids. The second division treats of 
“ Cyanogen and its Derivatives,” and extends over 
43 pages. All the well-known methods of assaying 
hydrocyanic acid, cyanides, ferrocyanides, &c., are well 
and clearly explained, and not a little novel matter is in¬ 
corporated. Indeed, the amount of original information 
is one of the chief features of the book, there being few 
of the principal articles which do not contain methods or 
observations which are the personal experience of the 
author. 

The third division, extending over some 70 pages, 
treats of the “ Alcohols,” but the only members of the 
series fully dealt with are methyl, ethyl, and amyl 
alcohols, and glycerin. Under ethyl alcohol there is a 
full description of the methods of examining cider, spirits, 
liqueurs, and tinctures, but wine and beer are not treated 
at length in this volume. Methods for the determination 
of nearly all their chief constituents are, however, to be 
found scattered throughout the book. 

In the next division Mr. Allen treats of “ Neutral 
Alcoholic Derivatives,” under which description he classes 
Compound Ethers, Chloroform, Chloral, &c. As an illus¬ 
tration of the completeness of the book we may say that, 
as sub-articles under the head of chloroform, the author 
describes and gives modes of assaying bromoform, iodo¬ 
form, and methene dichloride, while under “Chloral,” 
butyric or croton chloral, dichloride of propylen, and 
chloracetic acid are treated of. As a rule the author 
limits his description to such of the properties of the 
bodies as are of. analytical interest, and the modes of pre¬ 
paration are in most cases very meagrely described. 

In the remaining divisions the author treats of “Acid 
Alcoholic Derivatives and Vegetable Acids,” “ Phenols,” 
and “ Acid Derivatives of Phenols.” Space will not allow 
us to notice these divisions at greater length, but the 
whole of the information appears to have been carefully 
compiled, and brought up to the latest date. The author 
does not confine himself to a description of the readtions 
and methods of determining organic bodies in a state of 
purity, but gives pradtical diredtions for the assay of such 
produdts as tartars, lime and lemon juices, preparations 
of carbolic acid, tanning materials, and oil of bitter 
almonds. Mr. Allen assumes the possession of a fair 
amount of skill in manipulation, and hence the work is 
well adapted for use by professional and works-chemists, 
public analysts, and advanced students. 

On page 324 the formula of picric acid is written 
C6H2(N02)0H, but it is shown with three atoms of N02 
on a subsequent page. On page 326 we are told that 
“ phenyl-sulphuric is a decided antiseptic,” the word 
“ acid ” being omitted. A formula, said in the list of 
errata to be found on page 176, really appears on page 166. 
With the exception of these, and a few similar errors of 
minor importance, the book is remarkably free from 
mistakes, and is printed in clear type. 

We congratulate Mr. Allen on the way he has accom¬ 
plished a very difficult task, and shall look forward to the 
issue of the second volume of his original and very useful 
work. 

The Elements of Systematic Qualitative Analysis. By J. 
H. Snively. Nashville, U.S., 1878. 

Tables for Systematic Qualitative Analysis. Same Author. 

We have vainly searched for any special feature that we 
could commend in Mr. Snively’s two small books. It is 
impossible that they should meet with acceptance in 
England, where manuals of qualitative analysis, at once 
more exadt, more complete, and more moderate in price, 
are in common use. The author claims no originality, 
save in arrangement of materials, acknowledging his 
obligations to Fresenius, Galloway, Attfield, and other 
writers and workers on the methods of analysis. But the 
170 pages to which his manual extends are so incomplete 

Elements of Systematic Qualitative Analysis. 
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and unsatisfactory that we cannot imagine the authorities 
he has consulted feeling gratified at the help they have 
afforded Mr. Snively. The 33 woodcuts with which the 
book is disfigured are beneath criticism, and can but 
provoke a smile. Note especially the elegant form of the 
agate mortar on page 6, and the marvellous perspective 
of the test-tube rack on page 23. It is scarcely worth 
while to dwell any further upon the contents of Mr. 
Snively’s manual and tables, but anyone may test the 
justness of our criticism by reading the section on 
“ Reagents,” pp. 31 to 46, noting particularly the direc¬ 
tions for preparing lime-water, gold chloride, chlorine- 
water, platinum tetrachloride, and potassium nitrite. 

Twenty Lessons in Inorganic Chemistry. By W. G. 
Valentin. W. Collins, Sons, and Co., 1879. 

CORRESPONDENCE. 

VOLUMETRIC DETERMINATION OF CHROMIUM. 

To the Editor of the Chemical News. 

Sir,—Mr. Galbraith, in a letter to the Chemical News 

(vol. xxxix., p. 276), refers to a previous publication by 
himself of a method of estimating chromium, similar to 
that described by me in the Journal of the Chemical 
Society. Mr. Galbraith’s communication had escaped my 
notice. His method is the same in principle as mine, and 
I have been .unfortunate in having failed to notice it 
sooner. I am, however, not without hope, that the im¬ 
proved detail and extended application of this method, 
as shown in my paper, may be of use to those chemists 
interested in the analysis of chrome iron-ore.—I am, &c., 

This book is one of the most recent of the countless 
books and booklets to which the Science and Art Depart¬ 
ment has given birth, and it is undoubtedly one of the 
very best of the extensive group of works to which it 
belongs. The late Principal Assistant in the Royal 
College of Chemistry, South Kensington, Mr. W. G. 
Valentin, was a most assiduous and energetic teacher, an 
ingenious and apt manipulator, and a sound chemist. 
These twenty lessons on the non-metals exhibit in every 
direction the peculiar merits of their author. He has 
wisely abandoned the complex formulae of Dr. Frankland, 
although explaining the system on which they are con¬ 
structed. Moreover, he has interspersed his several 
chapters with a host of little bits of useful information, 
hints as to the successful performance of experiments, 
and faCts and data not readily accessible elsewhere, so 
that the volume, small as it is, and elementary as it is 
meant to be, is not at all like its many rivals in the same 
field. The illustrations, likewise, are unusually excellent, 
representing really practicable forms of apparatus, and 
experiments that can be performed. Although the lines 
followed by Mr. Valentin are those traced out by the 
“ Science Directory ” for students of the elementary grade, 
we feel sure that the volume before us will be found of 
much greater value and of much wider usefulness than 
the ordinary “ cram and sham ” books to which so many 
examinees have resort. 

W. J. Sell. 
July 8, 1879. 

SULPHUR IN ICELAND. 

To the Editor of the Chemical News. 

Sir,—In your review of Dr. Lunge’s “Treatise on the 
Manufacture of Sulphuric Acid and Alkali ” (Chemical 

News, vol. xxxix., p. 287), the statement is made that 
“the sulphur deposits of Iceland and Saba remain un¬ 
developed.” This is incorreCt so far as regards Iceland, 
the faCt being that the working of the deposits in Guld- 
bringe Syssel in the south-western corner of the island is 
being actively prosecuted with satisfactory results.— 
I am, &c., 

Thos. G. Paterson. 

53, George Street, Edinburgh, July 9, 1879. 

University of London.—The following condidates 
have passed the recent D.Sc. Examination :—Branch VI. 
Electricity—(a) Treated Mathematically. Hugh William 
McCann, Trinity College, Cambridge. (b) Treated Ex¬ 
perimentally. John Ambrose Fleming, St. John’s College, 
Cambridge. Branch XII. Vegetable Physiology. Sydney 
Howard Vines, Christ’s College, Cambridge. 

COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

June, 1879. 

The following are the returns of the Society of Medical Officers of Health:— 
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Thames Water Companies. 
Grand Junction Slightly turbid 0*000 0"0I2 0*129 0*165 21*00 6*940 0*570 1*150 i’53 13*0 4*2 

West Middlesex Clear 0*000 0*012 o-i35 0*037 20*30 7*280 0*720 1*150 i-53 12*6 37 
Southwark and Vauxhall Clear 0*000 0*012 0*102 0*129 19*11 6*66o 0*500 1*000 1*83 12*1 3’3 
Chelsea. Clear 0*000 0*012 0*120 0*033 I9*8o 6*550 0*790 1*220 2*06 12*0 3'3 
Lambeth. Clear 0*000 0*012 0*120 0*070 20*20 6*i6o 0*570 1*160 2*i6 12*6 5'1 

Other Companies. 
1*580 2*8o Kent. Clear 0*000 0*003 0*450 0*002 28*10 8960 o*gro 17*6 8*5 

New River . Clear 0*000 0*006 0*120 0*059 20*60 7*840 o*8oo 1*150 I 80 13*2 3'7 
East London. Clear 0*000 0*011 0*I50 0*048 21*00 8*o6o 0*460 1*150 i*66 13-2 4*2 

The quantities of the several constituents are stated in grains per imperial gallon. 

Note.—The amount of oxygen required to oxidise the organic matter 
tion of permanganate of potash acting for three hours. 

, nitrites, &c., is determined by a standard solu- 

C. Meymott Tidy, M.B. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomcidaires des Stances, V Academie 
des Sciences. No. 25, Jdne 23, 1879. 

Absorption of Ultra-violet Rays by the Atmo¬ 
sphere.—A. Cornu.—The author brings forward argu¬ 
ments, which, if not absolutely demonstrative, rendei it 
extremely probable that the real extent of the solar spec¬ 
trum on the more refrangible side is considerable, and 
that it is abruptly cut off by the intervention of a foreign 
cause. This cause he shows experimentally to be atmo¬ 
spheric absorption. It remains to be ascertained what 
respective parts are played by the constituents of the 
atmosphere in this absorption. 

Inexadt Application of a Dynamical Theorem 
made by MM. Bertin and Garbe to explain the 
Movements of the Wings of the Radiometer.—A. 
Ledieu. (See Comptes Rendus, lxxxiv., p. 30).—It results 
from the objections raised by the author that the cause of 
the movement of the radiometer must still remain in re¬ 
serve. The foregoing considerations take no account of 
the nature of the fluid inclosed in the globe. The reser¬ 
vation of judgment here demanded is corroborated by the 
diversity of the theories advanced by the most distinguished 
physicists of all countries to explain the movements of 
the discs. It is plausible to believe that the cause sought 
for must be complex, and that we have a superposition of 
several effects. Attempts should be made to particularise 
these effects according to a programme of systematised 
experiments, which may be thus summed up :—Varying 
the substance of each disc and of its surfaces according 
to the diverse thermic and luminous properties of the 
materials employed; modifying successively the nature 
of the luminous rays and polarising them in various direc¬ 
tions with respeCt to the discs ; suspending the globe on 
two very fine points and enclosing it in a receiver, which 
is then exhausted. 

Representation of the Solar Spedtrum.—M. Thollon. 
—The design laid before the Academy was executed in 
Italy. It is 10 metres in length from A to H, and is com¬ 
posed of about 4000 rays. For the present he merely 
calls attention to the singular resemblance of the groups 
A and B, which have not hitherto been resolved in as 
complete a manner, and proposes a novel classification of 
the solar rays according as they are formed of a nebulosity 
without nucleus, of a nucleus without nebulosity, of a 
nucleus and a nebulosity, the latter predominating, or of 
a nucleus and a nebulosity, the nucleus predominating. 

Study of the Molecular Constitution of Liquids 
by means of their Coefficient of Expansion, their 
Specific Heat, and their Atomic Weight.—R. Pidtet. 
—Not susceptible of abstraction. 

Alloys of Lead and Antimony and the Liquations 
and Supersaturations which they Present.—F. de 
Jussieu.—Noticed elsewhere. 

Production of Hydrocellulose.—A. Girard.— The 
definite compound which the author has made known 
under the name of hydrocellulose, and which was ob¬ 
tained by submitting cellulose to the action of liquid or 
dissolved acids may likewise be formed by the action of 
gaseous acids. 

Reversion of Superphosphates.—H. Joulie.—Super¬ 
phosphates, even when heavily charged with iron and 
alumina, if prepared with a sufficient quantity of acid do 
not undergo a reversion of the assimilable phosphoric 
acid (soluble in basic ammonium citrate), but they are 
apt to remain in the state of a soft, elastic paste, unfit for 
distribution in the soil. If the dose of acid is reduced 

and the adtion is incomplete, the mass dries better, but 
the assimilable phosphoric acid undergoes reversion by 
the adtion of the sesquioxides upon the mono- and bicalcic 
phosphates formed at first, the result being iron and alu¬ 
minium phosphates, along with tricalcic phosphate, much 
less soluble in ammonic citrate than the compounds first 
mentioned. The addition to superphosphates of chalk, or 
of gypsum containing carbonate of lime as dryers, produces 
immediately the same phenomenon, which increases with 
time. 

Presence of Oxygen in the Sun.—H. Draper.—The 
author submitted to the Academy a photographic proof of 
the blue and violet part of the solar spedtrum, and of the 
spedtrum of oxygen. The coincidence of the brilliant rays 
of oxygen with the brilliant bands of the solar spedtrum 
is a proof in favour of the existence of oxygen in the sun. 

Berichte dev Deutschen Chemischen Gesellschaft zu Berlin, 
No. 2, 1879. 

Anthracen Compounds belonging to the Chrysazin 
Series.—C. Liebermann.—The author describes the di- 
sulph-anthracenates of sodium, potassium, calcium, and 
barium, chrysazol, diacetyl-chrysazol, diacetyl-chrysazin, 
chrysazin, tetra-nitro-chrysazin potassium, and the corre¬ 
sponding magnesium compound, also tetra-nitro-anthra- 
rufin potassium and sodium. 

The Reduction of Sulph-anthraquinonic Acids.— 
C. Liebermann.—The author, on treating the salts of 
mono-sulph-anthraquinonic acid with hydriodic acid (sp. 
gr. 1 *7) and red phosphorus for some hours with an 
ascending condenser, obtains the corresponding mono- 
sulph-hydride-anthracenates. 

Adtion of Potassic Carbonate upon Iso-butyl- 
aldehyd.—F. Urech.—The resulting compound is a semi¬ 
fluid, sparingly soluble body, which on distillation is re¬ 
solved into iso-butyl-aldehyd and certain condensation- 
produdts which the author is examining in detail. 

Limits of the Applicability of the Method of Deter¬ 
mining Vapour-densities in the Barometric Vacuum. 
—J. W. Bruhl.—This paper cannot be usefully abstradted 
without the accompanying engravings. 

A Process for the Purification of Mercury.—J. W. 
Bruhl.—The mercury is shaken up with an equal volume 
of a solution of 5 grms. potassic bichromate in 1 litre 
water with the addition of a few c.c. of sulphuric acid, the 
operation being continued till the water becomes of a 
pure green. A strong current of water is then introduced 
into the flask, which washes away a green powder. This 
process is repeated if needful, and the mercury is finally 
agitated with distilled water till its surface remains per- 
fedtly bright. 

No. 3, 1879. 

Formation of Sulphonic Acids from Sulphones.— 
R. Otto.—If two molecules of mono-chlor-hydrin-sulphuric 
acid are allowed to adt upon 1 mol. of the sulphon, the 
disulphonic acid of sulpho-benzid is formed. 

Preparation of Sulphuretted Hydrogen in Chemico- 
Legal Investigations.—R. Otto.—The author maintains 
that if either the iron-sulphide or the acid employed is 
contaminated with arsenic arseniuretted hydrogen is 
evolved. It is better to prepare the gas by the adtion of 
hydrochloric acid upon calcium or barium sulphide, as 
recommended by Mohr and Grothe. Myers suggests that 
the traces of arsenic which have been found in the normal 
animal body may perhaps be due to impure hydrogen 
sulphide. 

Adtion of Iodine upon Aromatic Compounds with 
long Lateral Chains.—K. Preis and B. Raymann.—Not 
suitable for abstradtion. 

Contributions to a Knowledge of Cholesterin.—K. 
Preis and B. Raymann.—The authors describe the action 
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of fuming nitric acid upon cholesterin and upon choles- 

teryl-chloride. 

Certain Azo Compounds.—P. Weselsky and R. Bene" 
dikt.—An account of azo-benzol-phloro-glucin, para-azo- 
toluol-phloro-glucin, para-azo-phenol-phloro-glucin, and 

the azo derivatives of naphthylamin. 

Oxidation-produdts of the Cinchona Bases.—Z. 
H. Skraup.—This paper does not admit of useful abstrac¬ 

tion. 

Contribution to a Knowledge of Ultramarine.—E. 
W. Buchner.—By heating sodium, aluminium, and 
silicium in a current of sulphuretted hydrogen the author 
obtained a black mass, which, on extraction with water 
and re-heating with free exposure to the air, became con¬ 
verted into ultramarine-blue. 

Constitution of Phenanthren.—G. Schultz.—The 
author considers he has proved that diamido-diphenic 
acid from diphenic acid is identical with that obtained 
from meta-nitro-benzoic acid. 

Phthalein of Ortho-cresol.—G. Fraude.—Not adapted 
for useful abstraction. 

Contribution to the Knowledge of Glyoxylic Acid. 
—C. Bottinger.—An account of the aCtion of ammonia 
upon glyoxylic acid. 

The Constituents of the Ethereal Oils of Certain 
Ericaceae.— H. Kcehler.—An examination of the oils of 
Gaultheria punctata and G. leucocarpa. 

The Heat Liberated on the Contact of Anhydrous 
Sodium Sulphate and Water.—L. C. de Coppet.—The 
author rejects Thomsen’s explanation of the rise of tem¬ 
perature as a consequence of the formation of the hydrate, 
Na2S04H20. 

Specific Rotatory Power of Iso-cholesterin.—E. 
Schulze.—Of the two isomeric fatty bodies of wool iso- 
cholesterin is dextro-rotatory, whilst cholesterin is lrevo- 
rotatory. 

Determination of the Specific Weight of Pulveru¬ 
lent Bodies.—F. Riidorff.—The method proposed cannot 
be intelligibly described without the aid of the accom¬ 
panying engraving. 

Contributions to a Knowledge of Methyl-crotonic 
Acid and of Angelicic Acid.—E. Schmidt.—The con¬ 
version of angelicic acid into methyl-crotonic acid takes 
place spontaneously in course of time, and in the beha¬ 
viour of the former a certain resemblance to ^-crotonic 
acid cannot be overlooked. 

Azo-derivatives of Diphenyl-amin and Diphenyl- 
nitrosamin..—O. N. Witt.—An account of the “ tropeo- 
lin ” colours, a name which the author applies to all 
yellow and orange dyes produced by introducing the 
sulpho group into amido or oxyazo bodies. The most 
beautiful among these is the potassium salt of phenyl- 
amido-azo-benzol-sulphonic acid (tropeolin 00) which 
gives a fiery golden yellow on silk and wool. The basic 
properties of amido-azo-benzol are so far neutralised that 
its application is possible in presence even of weak acids. 

A New Universal Support for the Pocket Spectro¬ 
scope.—F. v. Lepel.—Unintelligible without the accom¬ 
panying engravings. 

The Chemistry of Chondrin.—R. Petri.—On treating 
chondrin with sulphuric acid and steam the author ob¬ 
tains bodies resembling syntonin, peptons, and a crystal¬ 
line nitrogenous substance, free both from albumen and 
peptons. It has the character of a polybasic acid. 

Chemiker Zeitung. 
No. 20, May 15, 1879. 

The proposed duty of 100 francs per 100 kilos, on the 
importation of patent and proprietary medicines is de¬ 
nounced as implying an official recognition of such articles 

83 
(a well-known result of the stamp-duty on patent medi¬ 
cines in England). 

Prof. Knop denounces “ dilettantism in sanitary che¬ 
mistry,” and accuses Dr. Eisner of neglecting analytical 
precautions, the necessity of which he had formally 
admitted. 

Separation of Ferric Oxide and Alumina from 
Manganese.—A. Classen’s method is based upon the 
fact that solutions of manganic salts are precipitated by 
neutral potassium oxalate, the precipitate being soluble 
in an excess of the latter. The potassium-manganic 
oxalate is then decomposed by concentrated acetic acid, 
in which manganese oxalate is insoluble, whilst potassium 
ferric oxalate formed in the same manner gives no pre¬ 
cipitation with acetic acid. To obviate the disturbing 
action of the alkaline chlorides which prevent the com¬ 
plete precipitation of the manganese oxalate, Classen 
adds zinc chloride in excess, so that the ZnO may be 
three or four times the quantity of the MnO. All the 
manganese is thus precipitated with the zinc oxalate, 
the cold bulky precipitate is rendered dense and crystal¬ 
line by heating to 40° to 50°, and is then washed, dried, 
and ignited with excess of air, forming a mixture of 
manganese and zinc oxides which often, in consequence 
of imperfedt washing, contains traces of potassium per¬ 
manganate. The contents of the crucible, after a short 
ignition, are digested with alcohol and hot water, and 
washed again. The ignited mixture of Mn203 and ZnO 
is decomposed by concentrated hydrochloric acid, the 
chlorine set free is passed into solution of potassium 
iodide, and the iodine which separates is titrated with 
sodium hyposulphite. The filtrate from the oxalates 
contains ferric oxide and alumina, which, after concentra¬ 
tion, are precipitated with alcohol and a little acetic acid, 
and the ignited precipitate is washed with water con¬ 
taining a little potassium carbonate. The method is like¬ 
wise suitable for separating calcium, cobalt, nickel, and 
probably copper from ferric oxide and alumina.—Zeit. 
Anal. Chemie, 1879, p. 175.) 

Separation of Manganese and Zinc. — Tamm 
(Guyard ?) proposed to determine manganese as carbonate 
by carbonate of ammonium, ammonium chloride having 
first been added, and applies this reaction to the separa¬ 
tion of manganese and zinc. A. Classen points out that 
the separation is very imperfedt.—Zeit. Anal. Chemie, 
1879, 194. 

Volumetric Determination of Free Oxygen in 
Gaseous Mixtures by Means of Phosphorus.—To 
determine oxygen in the chamber-gas of sulphuric acid 
works, Lindemann, after removing the nitrous acid by 
means of concentrated sulphuric acid, uses, in place of 
sodium pyrogallate, moist phosphorus, which he intro¬ 
duces in the shape of exceedingly thin rods into the 
absorption-vessel of an Orsat’s apparatus. The traces of 
phosphorous acid not absorbed by the water have no 
influence upon the result on account of their slight ten¬ 
sion.—Zeit. Anal. Chemie, 1879, 158. 

Volumetric Determination of Zinc.—C. Mann.— 
Hydrous zinc sulphide and silver chloride are readily and 
completely transformed into silver sulphide and zinc 
chloride. The amount of chlorine present is then ascer¬ 
tained by Volhard’s titration process with silver, and the 
zinc is thus calculated.—Zeit. Anal. Chemie, 1879, 162. 

Separation of Arsenic and Antimony. -Bunsen’s 
process for separating these two metals by prolonged 
digestion with potassium sulphide and excess of sul¬ 
phurous acid has been re-examined by Nilson and found 
untrustworthy. Bunsen no longer employs this method.— 
Zeit. Anal. Chemie, 1879, 165. 

Cupreous Ammonia.—A. Schalm obtained a cupri¬ 
ferous ammonia, perfectly colourless, but which gave a 
black-brown copper sulphide with sulphuretted hydrogen. 
The copper is present as cupro-cyan-ammonium.—Zeit, 
Oest. Apoth, Ver., 17, 189. 
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No. 21, 1879. 

This issue contains nothing calculated to interest our 
readers. 

No. 22, 1879. 

The Anglo-Swiss Condensed Milk Co., in reply to the 
accusations of Dr. Soxhlet and of Baron H. v. Liebig, 
produce numerous analyses of their condensed milk from 
Profs. Schulze, Msercker, Schwarzenbach, Wagner, and 
others, showing that the cream is not removed before or 
during the process of condensation. 

A specimen of liquid sulphurous acid on view at the 
Berlin Exhibition exploded with some violence. For¬ 
tunately, no one was hurt. 

Determination of Superphosphates.—H. Albert and 
L. Siegfried.—The authors maintain that the hydrated 
basic and neutral phosphates are substantially equal in 
value to phosphoric acid soluble in water. A determina¬ 
tion of the latter alone does not give the agricultural 
value of a superphosphate, and is irrational, as it excludes 
from use phosphorites and other aluminiferous phosphatic 
minerals. A determination of the total phosphoric acid 
soluble- in ammonium citrate is declared preferable.— 
Zeit. Anal. Chemie, 1879, 220. 

Determination of Phosphoric Acid in Fish-guano. 
—B. E. Dietzell and M. G. Kressner.—In analyses of 
“Polar” and “ Lofoden ” guanos the authors obtained 
concordant results by a twice-repeated evaporation of the 
ash with concentrated nitric acid. Fusion with soda 
nitrate in case of Lofoden guano yielded too high results, 
a certain portion of phosphorus being present not as 
phosphate, but in organic compound.—Zeit. Anal. Chemie, 
1879, 225. 

Detection of Foreign Fats in Butter.—J. Kcett- 
storfer.—The author, taking advantage of the fadt that 
butter contains more acids of low molecular weight than 
other fats, and consequently requires more potassa for 
saponification, places from 1 to 2 grms. of the filtered 
sample in a tall covered beaker, holding about 70 c.c., 
along with 25 c.c. of an alcoholic solution of potassa of 
about semi-normal strength, and saponifies by heating for 
fifteen minutes in the water-bath. He then titrates with 
semi-noimal hydrochloric acid, using a very dilute alco¬ 
holic solution of phenol-phthalein as indicator. The 
standard of the potassa solution not being quite permanent 
is re-determined each time with 25 c.c. heated in the same 
manner. 1 grm. pure butter fat requires for saponification 
from 22i’4 to 232^4 milligrms. KHO ; 1 grm. mutton tallow, 
197 ditto; beef tallow, ig6’5 ; hogs’ lard and oleo-mar- 
garin, 195-5 ; olive oil, igr8; and rape oil, 1787. The 
author considers his process available for the quantita¬ 
tive detection of rape oil in olive oil.—Zeit. Anal. Chemie, 
1879, 199. 

According to Gawalovski the filter-papers of A. Schmidt, 
of Gross Ullersdorf, in Austria, are preferable to the 
Swedish “ Munktell.” They are much cheaper, very 
equal in texture, and yield a smaller proportion of ash. 

Justus Liebig's Annalen der Chemie, 
Band ig6, Heft 2. 

Nicotin and Nicotinic Acid.—R. Laiblin.—The 
author gives a method for obtaining pure nicotin in 
quantity, and then proceeds to the examination of nico¬ 
tinic acid, C6H5NO2, and its derivatives. He considers 
this acid as pyridincarbonic acid, and attempts its 
synthesis, but unsuccessfully. 

Nature of Cohesion and its Chemical Signifi¬ 
cance.—Fried. Mohr. 

On Chloranilins and Chlornitranilins.—F. Beilstein. 
and A. Kurbatow.—An extensive memoir, not capable of 
useful abstraction. 

Experimental Researches on Hydrogen Peroxide.— 
Em. Schoene.—(Fifth Memoir : Behaviour of Hydrogen 

Peroxide with Ozone and Chlorine).—In the mutual de¬ 
composition of ozone and hydrogen peroxide both lose 
equal quantities of oxygen, whilst the gas in which the 
former is present expands by a volume equal to the 
sum of the volumes of oxygen lost by both bodies. 
The quantity of oxygen evolved in the reaction of 
chlorine and hydrogen peroxide is double the quantity 
which the latter contains in excess above water. 

Chlorides of Camphor.—F. V. Spitzer.—The author 
has prepared these compounds by treating camphor with 
phosphorus chloride. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 6, June 5, 1879. 

A new application of the eledtric light is proposed by 
M. Trouve. It is a brilliant light in a closed vessel by 
means of which it is possible to explore the most “ fiery ” 
mines without danger. 

M. L. Digeon considers that the phylloxera is most to 
be dreaded in its winged state, as it is then easily con¬ 
veyed by the winds. He proposes to syringe the vines 
from time to time with milk of hydraulic lime. 

Nos. 7 and 8, June 12 and 19, 1879. 

These issues contain no original chemical matter. 

Reimann’s Farber Zeitung, 
Nos. 18 and 19, 1879. 

The most important article in these two issues is a 
paper by Dr. A. Miiller-Jacobs “ On the Use of Tannin 
in Turkey-red Dyeing on the New Principle.” The 
author says:—“ The whole art of dyeing, and especially 
Turkey-red dyeing, depends essentially on a dialysing 
process, and the objedt of the oiling or mordanting is 
merely to convert the vegetable fibre into the best possible 
dialyser. Parchment (paper ?) and mercerised cotton are 
dialysers, and both possess in a high degree the property 
of taking up without mordant such colours as dye without 
base. The white-mordanted tissue (oiled on the old 
principle) serves as a dialyser for solutions of alumina. 
Simultaneously, with the dissociation of the aluminium 
salts the hydrate of alumina combines with the fixed oleic 
acid. Of course in this process the chemical affinity of 
the fixed oil for aluminic salts cannot be overlooked. 
Mercerised cotton likewise decomposes salts of alumina, 
and this is still more completely effedted by cellulose 
first mercerised and then oiled on the new method. The 
process in the dye-bath depends still more upon dialysis 
than does the mordanting process. The most fiery red is 
obtained by converting the goods into the best possible 
dialyser. The chemical union of the alizarin with the 
mordants occurs only at the more elevated temperatures 
of the dye-beck, when the whole of the colouring matter 
has been absorbed and the bath has become almost 
colourless. The more readily the cotton is dialysed by 
the mordanted cotton (which occurs at low temperatures), 
i.e., the better the colouring matter ‘ works on ’ at a low 
temperature, the more excellent is the red. Additions of 
chalk, of aluminous salts, &c., even in the smallest quan¬ 
tity, alter essentially the liquid to be dialysed, and have 
thus a powerful influence on the colour to be produced. 
This seems to show that the process of dyeing is physical 
rather than chemical in its nature. On the addition of 
small quantities of chalk to the dye-bath, e.g., ^ lb. to 
100 lbs. goods, the colouring matter works on much more 
quickly, the dialysis being accelerated ; whilst, on the 
other hand, the addition of Turkey-red oil, of acids, or 
alkalies, even in the smallest quantities, or of certain 
salts, prolongs, or even prevents the dialysis. Cotton, if 
possible, slightly mercerised and treated with Turkey-red 
oil, receives by the aid of tannin the power to dissociate 
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aluminic compounds as in the old process, and to fix the 
hydrate upon the fibre in the state best suited for the 
production of brilliant colours. By the addition of tannin 
we compensate for various defedts relating to dialysis, and 
render the addition of Turkey-red oil to the dye-bath 
possible, whereby the alizarin is absorbed more slowly 
and a greater equality in the colour is obtained. By 
fixing large quantities of alumina in the process of mor¬ 
danting we produce a very fiery red, which lies more on 
the surface, whilst the fibre remains white internally and 
the colour scarcely bears a strong soaping. This evil 
may be avoided by adding tannin to the dye-bath along 
with Turkey-red oil, thus retarding the dialysis and giving 
the colour time and opportunity to penetrate into the in¬ 
terior of the fibre. Without tannin we should produce a 
tawny fugitive red ; the addition of chalk (without oil and 
tannin) would give a red which would not bear clearing. 
An excess of tannin gives shades which are very fast, but 
brownish. 

No. 20, 1879. 

This issue contains nothing of general interest. 

No. 21, 1879. 

This issue is chiefly taken up with a notice of the Berlin 
Industrial Exhibition, and with extracts from M. Moyret’s 
exposure of the process of weighting silks. 

Behring’s Thickener (Glutine).—This adhesive matter 
consists of casein dissolved in sodium tungstate. It is 
recommended for a variety of purposes, but for thickening 
printers’ colour it can only be used where the reaction of 
tungstic acid with the dye-wares present would produce 
no objectionable effects. 

No. 22, 1879. 

M. Moyret’s paper on weighted silks is continued. 
For whites and bright shades sugar is used, to which the 
author proposes an addition of a decoCtion of quassia. 
Silk dresses thus prepared would serve for fly-papers. 
Stannic chloride, mysteriously spoken of in the trade as 
X, is employed in addition to sugar. Barium sulphate has 
also been proposed, but it deprives the silk of its lustre. 

No. 23, 1879. 

Malachite Green and Benzol Green (Victoria 
Green).—The writer points out, with reference to these 
two colours—probably identical—a curious discrepancy 
between the patent system of France and that of Ger¬ 
many. In the former country a chemical product, as such, 
however produced, may be the subject of a patent. In 
Germany the process of preparation only is patentable. 
Thus, if malachite green and Victoria green are identical, 
the latter colour cannot be made or sold in France except 
under Doebner’s patent. The author mentions this as an 
instance showing the necessity for an international patent 
law. 

No. 24, 1879. 

According to M. Moyret, 40,000 kilos, of copperas, pyro- 
lignite of iron, and other iron mordants are used daily in 
the Lyon district for weighting blaek silks. 

A CHEMICAL REMINISCENCE. 

There are huge heaps of tank-waste by Sankey’s dull 
stream, 

Hydric Sulphide is reeking there all the day long; 
In the hours of my childhood ’twas like a bad dream 

To stay o’er the tank-waste and sniff the fumes strong. 
That stream with its odours I ne’er shall forget, 

And often when musing on days that are o’er 
I think if the tank-waste is lying there yet 

Are the vapours still choking on Sankey’s grim shore ? 
S. 
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MISCELLANEOUS. 

Reform Club.—Mr. Chas. W. Vincent, F.R.S.E., 
F.C.S., has been appointed the colleague and successor of 
Mr. Henry Campkin as Librarian of the Club. 

Cerium and Didymium.—Dr. Theodor Schuchardt, of 
Goerlitz, in a letter to the Editor in May last, stated that 
he had succeeded in obtaining the metal cerium by elec¬ 
trolysis in globules weighing from 4 to 5 grms. Under 
date of July 12, Dr. Schuchardt says he has just suc¬ 
ceeded in obtaining from didymium chloride, by electro¬ 
lysis with six Bunsen elements, the metal didymium in 
globules the size of a small pea. 

Valentin Memorial Fund.—We learn with pleasure 
that many of the friends and former pupils of this well- 
known Chemist have reponded to the appeal, which as we 
stated some weeks since, has been made on behalf of the 
family. There must, however, be others whom previous 
applications have not reached ; we would therefore mention 
that subscriptions will still be welcomed by the Hon. 
Treasurer of the Fund, Mr. F. W. Bayley, Royal Mint, E. 

Royal Institution of Great Britain.—At the General 
Monthly Meeting, on Monday, July 7, 1879, Dr. C. W. 
Siemens Vice-President, in the chair, Messrs. Francis 
Fesser, James Garnett Heywood, Edmund de Quincey 
Quincey, Hal Smith, Herbert A. Taylor, and Miss Hen¬ 
rietta Lambert, were elected Members of the Royal Insti¬ 
tution. The Special Thanks of the Members were given 
to the Earl Bathurst, M.R.I., for his munificent Present 
of a large Bust of William Hyde Wollaston, M.D., F.R.S., 
M.R.I., by Chantrey. 

Royal School of Mines.—The following students 
have passed the Examinations which entitle them to the 
distinction of Associate of the Royal School of Mines:— 
In the Mining and Metallurgical Divisions—Mirza Mehdy 
Khan. In the Mining Division—W. E. Benton, A. G. 
Charleton, A. D. Ellis, E. N. Fell, H. B. Slatter, H. 
Strickland. In the Metallurgical Division—W. B. M. 
Davidson, A. II. Fison, F. W. Grey, E. Halse, E. W. 
Harvey, Malcolm Hill, J. H. Lucas, Walter March, A. 
Gordon Salamon. The two Royal Scholarships of £15 
each have been awarded to J. J. Hood and J. F. Wil¬ 
kinson. The Royal Scholarship of £25 has been awarded 
to Ralph G. Scott. The De la Beche Medal for Mining 
to A. D. Ellis, and the Murchison Medal for Geology 
to B. Mott. 

NOTES AND QUERIES. 

Soap.—Where can I get information to bleach the oil extracted 
from olive cake by CS2 so as to produce a pure white soda soap ? The 
soap I now manufacture has a brownish colour if from old, and 
greenish if from new oil — R. H. 

Wash-bottles.-—Several plans have appeared lately in the 
Chemical News showing appliances for shutting off communication 
between the interior of wash-bottles and the atmosphere, when it is 
desired to i keep up a jet of water. In this connection allow me to 
suggest that a small hole bored through the cork is the best and 
simplest contrivance. By placing the forefinger over the hole it may 
be perfectly closed without any trouble.—P. Casamajor. 

Tetrachloride of Carbon. (Reply to C1C.)—Your correspondent, 
C1C, may not have seen Bloxam’s account of the method of making 
this substance. Chlorine dried by passing through pumice wetted 
with strong sulphuric acid, is then made to traverse a Wolff's bottle 
containing bisulphide of carbon, and is carried onwards through a 
porcelain tube wrapped in sheet-copper, and filled with fragments of 
broken porcelain. Kept at a red-heat by a charcoal-or gas-furnace. 
The products are then condensed in a bottle surrounded by ice. 
These products when shaken with solution ef potash are decomposed. 
The tetrachloride of carbon then separates and falls to the bottom. 
The upper layer having been poured off, the tetrachloride may be 
purified by distillation. (Bloxam’s “Chemistry;” Churchill, 1875 ; 
page 167 ; see diagram.) I should myself be glad to know of any 
better and more convenient process than the above.—F.C.S. 

TO CORRESPONDENTS. 

G. M. W.—To give the information you require would necessitate 
writing an essay on the subject. 

J, C. H.—Phenic acid or carbolic acid. 
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TO MANURE MANUFACTURERS. 

"C'OR SALE.—About' 150 tons Monthly of 
Woollen Shoddy; free from grease; containing nitrogen 

equal to from 5 to 10 per cent ammonia.—Apply to David Shaw and 
Co. Clayton near Manchester. 

pOR SALE, CHEAP. — Several Large, 
L nearly New Wrought Iron Rectangular TANKS ; an AIR PUMP 
worked by STEAM ENGINE, complete; cylinders 8x7. Also, Two 
PRESSURE DIGESTORS, 6 feetX4 feet, with Agitator, Bevel 
Wheels, and Driving Pulleys, complete.—On view, at McMurray’s 
Wharf, Wandsworth. 

Superior Iron Filter-Press for Sale, made to 
order and of extra quality, by Messrs. Needham and Kite. It 

contains ten chambers, each 19 X2iJ inches ; is provided with a 3-inch 
gun-metal pump to work by hand or steam, and with fittings for 
washing and steaming, which can be used or not at discretion. The 
whole is quite equal to new, and is in perfect working order,—Address 
L B. S., Chemical News Office, Boy Court, Ludgate Hill, London, 
E.C. 

TOWNSON& MERCER, 
89, Bishopsgate Street Within, 

LONDON. 
Wholesale and Export Dealers and Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufadturers 
and Professors of Universities, Schools, Mines, &c. 

Now ready, 

TOWNSON & MERCER’S COMPLETE CATALOGUE of 
Chemical and Scientific Instruments, Pure Chemicals &c. Demy 
8vo. Illustrated with upwards of 800 Woodcuts. Price 2s. 6d. 
post free. 

DAVIS’S NITROMETER, 15/. 

DAVIS’S OXYGEN TUBE, 6/. 

MOTTERSHEAD & CO., 
IMPORTERS AND DEALERS IN 

CHEMICAL & PHYSICAL APPARATUS, 
7, Exchange Street and 10, Half Moon Street, 

MAUCHIE1STEB. 

Illustrated Priced Catalogues Six Penny Stamps. Orders over 40s. 
accompanied by a remittance are delivered Carriage paid at any 

Railway Station in England. 

DaRTON’S G1MEN POCKET DIRECT-VISION 
SPECTROSCOPE IN CASE COMPLETE, 21/-. 

DARTON’S CHEMICAL SPECTROSCOPE in POLISHED 
CASE 63s. 

Retort Stands, Bunsen’s Burners, Gas Furnaces, and Chemical 
Apparatus of all kinds Made and Repaired for the Trade. 

F. DARTON & CO., 
45, ST. JOHN STREET, WEST SMITHFIELD, E.C. 

(Established 1834), 

Makers to the Science and Art Department, 
South Kensington. 

WWILLOUGHBY BROS., Central Foundry, 
’ ’ Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 
For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contract for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 
_Estimates and Plans furnished on application. 

OATENTS.—Mr. Vaughan, F.C.S., British, 
X Foreign, and Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“Guide to Inventors” Free by Post.—Offices, 67, Chancery Lane 
Dendon( W.Ci, nd 8j Houndgate Darlington* 
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BOY COURT, LUDGATE HILL LONDON, E.C. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH. 

Newfall Tar Works, Carlton; 
Ammonia Works, Stockton-on-Tees; 

and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

Manufacturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfecting 

Powder, Refined Anthracene .Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 
Naphtha, Charcoal, &c., &c. 

S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 
and all Tar Products. 

All communications to be addressed to the offices at Middlesbrough 

FLETCHER’S NEW FURNACE. 
A PERFECT FURNACE FOR ALL PURPOSES. 

Can be used anywhere, with or without gas. Simple, Cheap, not 
liable to damage ; always ready for instant use. Will fuse 6 lbs. 
Metallic Nickel to pour clean. The power is under the most delicate 
control, and delicate enamels can be fused in the open flame without 
protection. It is perfectly adapted for the most precise chemical ope¬ 
rations, small forgings, steel and iron castings, Ctc., and has been 
carried about fields for heating rivets for fencing. 

Illustrated List on application. 

THOS. FLETCHER, 
MUSEUM STREET, WARRINGTON5 
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ON MANURE PHOSPHATES. 

By K. WALTER, 

Chemical Engineer, Aurelais, Belgium. 

All natural and manufactured manure phosphates may 
be divided into the following; four groups :— 

(1.) Phosphates which are only soluble in acids, and 
not, or only very slightly, soluble in oxalate of 
ammonia. 

(2.) Phosphates which are quite or for the greater part 
soluble in the oxalate. 

(3.) Phosphates which are quite or for the greater part 
soluble in citrate of ammonia ; and 

(4.) Phosphates which are quite or for the greater part 
soluble in water. 

The value, however, of phosphates for agricultural pur¬ 
poses cannot stridtlybe classed in these fourgroups. There 
are soils in which a given quantity of a natural phosphate 
of, say, 20 per cent of phosphoric acid, has the same effedt 
as the same weight of a superphosphate of 12 to 14 per 
cent of phosphoric acid. Put the price of the first would 
be about ^1 15s. or less, while the price of the latter is 
at least ^4 per ton. On the contrary, there are other soils 
which absolutely require superphosphate or precipitated 
phosphates. In some parts of France, mostly in Nor¬ 
mandy, for instance, natural phosphates are nearly exclu¬ 
sively used for manuring purposes, and this with excellent 
effedt. The money values of the different manure phos¬ 
phates for different soils cannot be put into stridtly divided 
classes. In the excellent works of H. Toulie* the subjedt 
of chemical manuring is extensively treated. 

To the first of the above-named groups belong chiefly 
the richer phosphates, such as those of Canada, Curaqao, 
Navassa, Caqeres, and some other Spanish apatites; then 
the phosphates of Cambridge, Nassau, Bavaria, Norway, 
some kinds of the phosphates of the French Ardennes, 
Lot, Cher; and, finally, the Russian phosphates. 

Those phosphates, as well as bone-ash, in which 25 per 
cent of their phosphoric acid is soluble in oxalate of am¬ 
monia, cannot be used with advantage for agricultural 
purposes, even when finely pulverised. They are nearly 
exclusively employed for the manufadture of superphos¬ 
phates. For the manufadture of precipitated phosphate 
they are much too expensive; natural phosphates con¬ 
taining about 35 to 40 per cent of phosphate of lime—too 
poor for superphosphate making—being alone profitable. 

To the second group belong those precipitated phos¬ 
phates which have been simply precipitated with milk of 
lime without observing the necessary precautions. They 
contain for the most part tribasic phosphate of lime with very 
little bibasic of the same. This article is not specially manu- 
fadtured, and only appears in the market as by-produdt of 
glue works. It is chiefly produced in France, and the present 
value in the Paris market is £6 per ton with 30 per cent 
of phosphoric acid. This phosphate contains on an 
average 27 to 31 per cent of phosphoric acid, and is used 
successfully in France for the manufadture of artificial 
guanos, also for the manufadture of superphosphate. It is 
but little employed diredtly for manuring. 

* 11 Guide pour l’achat et l’emploie des Engrais Chimiques,” par H, 
Toulie, Pharmacien en chef de la maison municipal de sante 
Administrateur deligue de la Societe anonyme des produits chimiques 
agricoles. Cinquieme edition; Societe anonyme. 10, Quay de la 
Marne a Paris la Vilette, 1876. “Methode citro-uran.que pour le 
dosage de l’acide phosphorique dans les phosphates et les engrais,” 
par H. Toulie, Extrait Complementaire du Moniteur Scientifique 
Queineville. Paris, au Bureau de l’Annuaire, 12, Rue de Buci; 1876. 
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If this produdt is made without a surplus of lime, and 

dried at a temperature not'exceeding ioo° C. ( = 212° F.), 
it is found, after long experience, to have the same effedt 
on soils which do not contain too little humus. This pro¬ 
perty has hitherto been recognised by few chemists. 
However, the time will come when these phosphates will 
be judged according to their value. 

In a well manufadtured produdt of that kind, 90 to§7 per 
cent of the contained phosphoric acid are soluble in the 
oxalate, and of those again 25 to 35 per cent in the citrate 
of ammonia. If, however, this precipitated phosphate is 
made with a surplus of lime, or dried at too high a tem¬ 
perature, it loses its property of being assimilated by the 
soil as quickly as superphosphate, and becomes as soluble 
in citrate as in oxalate. 

Next there belongs to this second class the phosphate in 
the different guanos which contains 50 to 85 per cent of 
their phosphoric acid soluble in the oxalate. The phos¬ 
phoric acid in the guano, though only very slightly soluble 
in the citrate, and in water only in traces, always was 
considered as highly assimilable. To treat the guano 
with sulphuric acid, as it became the fashion on 
the Continent some years ago, is merely done to fix the 
ammonia. 

Further on we have to put in this category the phosphate 
of the raw bones and of the black-burnt bones, the latter 
being in rather large quantities on the Continental mar¬ 
kets. They contain 45 to 70 per cent of their phosphoric 
acid soluble in the oxalate. That the phosphoric acid in 
the two latter named states, of being speedily assimilated 
in the soil, is known to every farmer. It is not said, how¬ 
ever, that they would not profit by being treated with sul¬ 
phuric acid and converted into bone superphosphate. 

Then follow some mineral phosphates, in which 30 to 
50 per cent of their phosphoric acid is soluble in the 
oxalates—as some phosphates of the French Ardennes, 
in the neighbourhood of Rheims, Dun, Verdun, some 
phosphates of Cahors, St. Antoine, S'. Jean de Laur, Cher, 
and Lot. All those phosphates are used with excellent 
effedt, only finely ground, for manuring purposes, not only 
in the neighbourhood of the places named, but even at 
considerable distances. This proves that their employ¬ 
ment was always crowned with decided success ; for fresh- 
brocken woodland, turfy ground and soils rich in humic 
acids, they exercise an excellent effedt, even better than 
superphosphate could do. 

In this category is also to be named a phosphate which 
is found near Mons, in Belgium, in quantity almost in¬ 
exhaustible. Up to the present time, however, no means 
have been found of making use of these layers on an exten¬ 
sive scale. This phosphate is found under three forms :— 
(1) As phosphatic limestone with 1 to 3 per cent of phos¬ 
phate of lime. It has been used several years in that 
region for liming the fields, after being burnt like common 
limestone. How far the phosphoric acid adts in this manner 
is very difficult to say. In any case the liming of the fields 
must have had some success, as it is very generally em¬ 
ployed in Belgium for the heavy clay soils. This phos¬ 
phatic limestone is mostly found at the very surface in 
layers of 3 to 12 feet in thickness. 

(2.) As so-called nodules, a kind of coprolite form in 
the size of from J to 5 inches diameter. These coprolites 
contain 30 to 40 per cent of phosphate of lime, and are 
enclosed in a kind of sandy marl containing 5 to 10 per 
cent of phosphate of lime. The layers have a thickness 
of 3 to 9 feet, and are for the greater part on the surface. 
The deeper layers are dug by means of small galleries. 
The cleaning process of these nodules is carried on in a 
very simple and rude manner by dry-sifting. They serve, 
finely ground along with very rich phosphates, for manu- 
fadturing superphosphate. A large quantity of them is 
being sent to England. The chief layers, however, are 
formed by a kind of hard marl of brownish colour, which 
is found at a depth of 15 to 20 feet in a thickness of 
12 to 20 feet. It contains 20 to 35 per cent phosphate of 
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lime, and is dug out in about the same manner as the two 
other kinds named. Of course there are also immense 
layers of this latter kind which are poorer in phosphate, 
and up to the present time have not been considered at all. 

There are at present two works on the spot to prepare 
this marl for the market. The one works with a dry 
setting and sifting process ; the other by burning the 
broken marl pieces in lime-kilns, and washing out a por¬ 
tion of the lime with water. They both make a 
sandy-looking phosphate of 50 to 55 per cent of phosphate 
of lime. In either case there remains too much lime and 
carbonate of lime to enable it to be used alone in the 
superphosphate manufactory. All these phosphate mine¬ 
rals of Mons contain a mas3 of Belemnites and other petri¬ 
fied masses of the kind, mostly the marl, which seems to 
be entirely composed of such. Though the origin of this 
mineral appears to be of a comparatively recent period, it is 
for agricultural purposes worthless, with the exception of 
soils which contain an unusually large quantity of humus 
and surf. The reason of this is that carbonate of lime, 
along with the phosphate of lime, enters very largely into 
the composition of this mineral. 

Dr. Petermann, manager of the Belgian Agricultural 
Stations, has proved by his extremely profound and well- 
ccnduCted researches* that the above named phosphate of 
Mons (Ciply) is unprofitable for agricultural purposes, at 
least under most circumstances. Not only is this phos¬ 
phate nearly insoluble in different salt solutions, but it is 
even capable of extricating out of dunghill drainings the 
phosphoric acid held in solution, and to precipitate it as a 
tribasic phosphate of lime not soluble in the citrate of 
ammonia. 

From these researches we might conclude that in soils 
very rich in chalk, as in the Champagne and some parts of 
England, the plants assimilate the phosphoric acid neces¬ 
sary for their growth as tribasic phosphate of lime. But 
against this supposition, again, we have the results of 
Petermann’s pradical experiments, in which he found 
that in a poor sandy soil, in which superphosphate was 
still increasing the harvest very considerably, phosphate of 
Mons diredly employed gave a harvest even inferior to 
the experiments made without manure phosphate at all. 
In rich clay soil this astonishing difference was even still 
more apparent. 

The great quantity of carbonate of lime this mineral 
contains also prevents it from being employed for making 
superphosphate or precipitated phosphate. A process was 
proposed to enrich it, which in the laboratory answers well 
enough if conduded carefully, but on a large scale is im- 
pradicable. It is this—to take out the carbonate of lime 
by means of very weak muriatic acid ; but strange to say, 
there arrives a moment in the process when there is 
formed precipitated phosphate, while free muriatic acid 
and carbonate of lime are still present. This precipitate 
is caused by the carbonate of lime in the solution of phos¬ 
phate of lime, which latter is dissolved along with the 
carbonate. 

(To be continued.) 

New Preparation of Carbolic Acid.—Messrs. F. C. 
Calvert and Co. have introduced for domestic disinfeding 
purposes, solidified disinfeding tablets containing 50 per 
cent of concentrated carbolic acid. The great advantage 
of this solid form is that it removes the danger of acci¬ 
dental poisoning, and from the high percentage of acid 
present, the tablets provide, even when dissolved in a 
considerable quantity of water, a solution capable of 
arresting all kinds of putrefadive change, and of des¬ 
troying all the lower forms of insed, vegetable, or germ 
life. 

* “SecondeNote sur les Gisemente de Phosphates en Belgique, 
et pariiculierement sur celui de Ciply.” Par Dr. A. Petermann, 
Diredeur de la Station Agricoie de Gembloux. Brussels, chez 
Maijolez, 1878. 

UPON THE DETECTION AND ESTIMATION 

OF NITROUS ACIDS IN POTABLE WATERS, 

ACIDS, &c. 

By ALBERT R. LEEDS. 

I.—With Meta-diamido benzol. 

This method depends upon the observation, originally 
made by P. Griess,* * * * § that diamido-benzoic acid is an ex¬ 
tremely delicate test for nitrous acid, giving in very dilute 
solutions of this body an intense yellow colour. Later, 
Griess proposed to employ, instead of this compound, 
another related compound, meta-diamido-benzol, which is 
more readily prepared, and, moreover, is twice as sensitive 
as diamido-benzoic acid. The latter indicates the pre¬ 
sence of one-fifth m.grm. N203 in a litre of water; the 
former, of one-tenth m.grm., or 1 part in 10 million.! 
Since meta-diamido-benzol is said to bean article of com¬ 
merce at present there is no need, perhaps, to allude to its 
preparation. But for those who, like ourselves, were un¬ 
able to purchase it, it may be of service to know that we 
were able to prepare it more readily by reduction of the 
dinitro-benzol by means of tin and hydrochloric acid than 
by distillation with acetic acid and iron filings.J In 
accordance with the recommendation of Griess, after 
purifying with animal charcoal, the solution used in 
testing was acidified with sulphuric acid. 

The minutiae essential to employment of the method in 
quantitative colorimetric determinations have been ela¬ 
borated by C. Preusse and F. Tiemann,|| who recommend— 

(1.) A solution of meta-diamido-benzol, containing 
5 grms. per litre. It is acidified with dilute sul¬ 
phuric acid. 

(2.) Dilute sulphuric acid solution (1 : 3), for acidifying 
standard and unknown solutions in process of 
estimations. 

(3.) A solution of alkaline nitrite, of which 1 c.c. con¬ 
tains 0*01 m.grm. N203. 0-0406 grm. pure dry 
silver nitrite is dissolved in hot water, and de¬ 
composed by potassium or sodium chloride. After 
cooling, the solution is made up to 1 litre, the 
silver chloride allowed to settle completely, and 
100 c.c. of the supernatant liquid diluted to 1 litre. 

The rest of the operations are quite similar in character 
to those made use of in Nesslerising. But instead of using 
cylinders of colourless glass, as the above-mentioned 
authors recommend, comparison-tubes and the colour- 
comparator§ may be more conveniently employed. 100 c.c. 
of the aqueous solution under examination is introduced 
into a comparison-tube, 1 c.c. of solution (2) and 1 c.c. of 
solution (1) added. If the water is not colourless it should 
first be decolourised by throwing down the colouring 
matters through formation of an insoluble carbonate of an 
alkaline earth in the water containing them. If, on agita¬ 
tion with a bulb-stirrer, a caramel-like colour is developed, 
the trial is to be repeated with 50, 20, 10 c.c. of the solu¬ 
tion, previously diluted to 100 c.c. with water (free from 
nitrous acid). The dilution is sufficient when a satisfa&ory 
reaction is attained in the course of one or two minutes. 
Various amounts of solution (3) are treated in like manner 
until an identical tint is developed, when the amount of 
N203 in the unknown solution becomes, of course, known. 

Inasmuch as the tints of colour developed by the meta- 
diamido-benzol are so analogous to those exhibited by a 
dilute caramel solution that they can be closely copied by 
the latter,the author uses such a caramel solution in the glass 
wedge of the colour-comparator for estimations of nitrous 
acid. The same wedge, provided with a different scale, 
answers for the determination of minute amounts of am¬ 
monia by the Nessler reagent. 

* Ann. Cliem. u. Pharm., cliv., 333. 
+ Ber. der Dcutsch. Chem. Gesell., xi., 625. 
+ “ Aromatic Diamines,” Hofmann, Proc. Roy. Soc., xi., 518. “Iso¬ 

meric Diamines,” Hofmann, Ibid., xii., 639. 
|| Ber. der Dcutsch. Chem. Gesell., xi., p. 627. 
§ Proc. A mer. Chem. Soc., vol. ii., p. 1. 



Chemical News, t 
July 25, 1879. f 

ff Analyses of Waters. 39 

Amounts of Nitrous Acid found in Potable Waters. 

At the time at which these determinations were made, 
the water of the Passaic, as drawn from the hydrant in 
the laboratory, contained 0*12 part N203 in one million. 
It is of practical importance to compare this result with 
the amount of nitric acid contained in the same water. 
A determination of the sum of nitrates and nitrites (cal¬ 
culated as HN03) gave, on the same date (May 2,1879), 
3*37 parts in a million. If we regard this amount of nitric 
acid as an index of previous sewage contamination, its 
amount is strikingly great as compared with the nitro¬ 
genous matters present in the water and still capable of 
undergoing putrefa&ive decomposition. The amount of 
“nitrates and nitrites” contained in the Passaic, May 2, 
1879 (determined by reduction with pig-iron), did not differ 
notably from the amount found Nov. 26, 1877 (by reduc¬ 
tion with the copper-zinc couple), when it was 2*22 parts 
in a million. The ammonia contained in the Passaic 
water at latter date was 0*02 part; the albuminoid ammo¬ 
nia, 0*215 part in a million. P. Griess has emphatically 
insisted upon the importance of determining the nitrous 
acid in potable waters, and their unfitness for household 
use when they contain nitrous acid.* In cases like the 
one cited, where the “ nitrates and nitrites,” so called, 
exceed the amount of the albuminoid ammonia ten tunes, 
there should be no omission to make a separate examina¬ 
tion for, and a separate estimation of, the nitrous acid. 
The rapidity and ease of Nesslerising is such that ammo¬ 
nia and albnminoid ammonia determinations now play the 
most conspicuous part in reports of water analyses, espe¬ 
cially in this country. To accept or condemn from them 
alone the character of a drinking-water we regard as a 
pradlice fraught with error. They should be checked by 
the results afforded by independent determinations of the 
nitric and nitrous acids. Fortunately, by aid of improved 
methods, this can be as readily done as the corresponding 
estimations of ammonia and albuminoid ammonia, and a 
skilful water analyst should be able to perform all four 
within the space of two hours. 

We should be very unwilling to say that by reason of 
the water of the Passaic containing 0*02 part of ammonia 
and 0*215 Part albuminoid ammonia in a million it 
was unfit to drink. But these fadts, taken in conne&ion 
with these two others, that it contains at the same time 
2*14 parts of nitric acid and 0*12 part of nitrous acid in a 
million, do, we think, constitute reliable grounds for pro¬ 
nouncing against it. And we regard the two fads last 
mentioned of more weight in making up this opinion than 
the two first. Water flowing from a granitic water-shed 
and over alluvial country, as the Passaic River does, could 
not readily obtain this percentage of nitrates from inorganic 
sources—it has most probably come from the oxidation of 
nitrogenous animal and vegetable matters. And this 
opinion is confirmed by finding an amount of nitrous acid 
which is one-half the total amount of the ammonia-yielding 
bodies present, and represents how large a portion of these 
last are still in a state of transition from their evanescent 
putrescible form, as albuminoid ammonia, to their per¬ 
manent stage, as nitric acid. 

The water of the Passaic has been taken as an illustra- 
si-tion because it happens to be the only potable water which 

at the present time I have, occasion to analyse. But 
having alluded to it, I trust the importance of the subjed 
will excuse my saying here that the enforced use of water 
unquestionably so contaminated as this is a crime com¬ 
mitted against the health and happiness of a quarter of a 
million of people.—Journal of the American Chemical 
Society. 

1 
1 

“ Malco.”—This nostrum, vaunted as a prophyladic 
against the plague and all infedious diseases, consists of 
2*5 grms. ammonium carbonate, scented with oil of roses 
and carbolic acid. It is inclosed in a small leather case, 
and is worn suspended round the neck !—Pharm. Zeitung. 

* Ann. Chem. Pharm., cliv., 336. 

ANALYSES OF THE 

WATERS OF LAKE THIRLMERE AND THE 

RIVER VYRNYW, THE NEW SOURCES 

OF WATER-SUPPLY FOR 

MANCHESTER AND FOR LIVERPOOL. 

By C. ESTCOURT, F.C.S. 

In December, 1877, I visited Lake Thirlmere and took 
samples of the water, one at the head of the lake, and one 
at its present outlet. I had intended visiting the lake 
during the ensuing summer for the purpose of observing 
the difference between the two seasons, but circumstances 
prevented me from carrying out this intention. 

I find that since then Messrs. Grimshaw have analysed 
samples taken about the end of the summer of last year 
(namely, August, 1878), see Chemical News, vol. xxxviii., 
p. 216, and it will probably not be uninteresting to com- 
pareThe results of the analyses of the winter and summer 
samples with each other. 

During the present summer I visited the River Vyrnyw, 
at Llanywdden, in Montgomeryshire, at which place the 
river is for four miles to be converted into a lake for the 
purpose of supply-water to Liverpool; I procured a sample 
of the water at a spot within the area of the intended 
lake. The following are the results of my analyses 
together with those of Messrs. Grimshaw, of Thirlmere. 

Thirlmere Water Unfiltered. 
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2*20 3-I° 3‘i5 5*i6 
1*50 ri5 1*40 1*46 
0*70 1'95 I*75 37° 
1*00 1*50 1*00 275 
0*42 0*44 0*70 0*41 

0*0009 0*0021 0*0154 
0*0042 0*0042 0*0056 

none 
Pale 

Total solid matter .. 2*25 
Mineral matter .. .. i*io 
Loss on ignition .. 1*15 
Hardness,all permanent 2*25 
Chlorine .0*58 
Ureal ammonia.. 
Albuminoid ammonia 

Colour.none 
yenow. 

It will be perceived that all analyses of Thirlmere 
water gave results within the limits of extreme purity. 
The difference in the degree of hardness, shown in the 
analyses of Messrs. Grimshaw and myself, may arise 
from the use of a different standard solution. One c.c. 
of the soap solution used in my laboratory is required to 
produce a lather when 70 c.c. distilled water are shaken 
with it. Thus the hardness in my samples due to mineral 
matter will be 1*25° and 0*50° respectively. 

In the Vyrnyw water the amount of organic matter 
which it contains is indicated readily by its peaty colour, 
and it will be observed the ureal ammonia is high. The 
unfiltered water contained brownish floating particles 
which could not be got rid of by decantation, therefore 
filtration was necessary. After the filtered water had 
been standing for a fortnight the colour had not diminished 
in depth. 

;)n:, - 
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ON A METHOD FOR THE DETERMINATION 

OF PHOSPHORIC ACID.* 

By S. W. JOHNSON and E. H. JENKINS. 

Otto long ago proposed a method for the separation of 
phosphoric acid from iron and aluminum which was based 
on the fadt that ammonium tartrate will prevent the 
precipitation of the hydrates and phospates of the metals 
in alkaline solutions, but does not prevent the precipitation 
of ammonia-magnesium phosphate. 

* From the Report of the Connecticut Agricultural Experiment 
I Station for 1878. 
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W. Mayer* has shown that unless a large amount of 
ammonium salts is present in solution, basic magnesium 
tartrate will also be precipitated with the phosphate. He 
prepared a solution for use in the determination of phos¬ 
phoric acid in which the amounts of magnesium and 
ammonium salts were in such relation that a precipitation 
of basic magnesium tartrate- was not to be feared. Such 
a solution cannot be used, however, for the diredt gravi¬ 
metric determination of phosphoric acid in the presence of 
much lime, because neutral calcium tartrate is apt to be 
precipitated with the ammonio-magnesium phosphate. 

F. Stolbaf has shown that pure ammonio-magnesium 
phosphate can be determined by titration as well as by 
weighing, one molecule of the pure salt requiring two 
molecules of hydrochloric acid to destroy its alkaline re¬ 
action. Advantage has been taken of these observations 
in devising a plan of operating which should meet the 
want felt for a rapid and accurate method of determining 
phosphoric acid in commercial fertilisers. The standard 
acid used in other volumetric work answers perfedtly for 
this. A strong, nearly saturated, solution of ammonium 
tartrate, free from carbonic acid, and a solution of some 
magnesium salt, are also necessary. The latter is pre¬ 
pared by dissolving 70 grms. of magnesium sulphate and 
195 grms. ammonium chloride in 1 litre of water. 10 c.c. 
of this solution contain twice the amount of magnesium 
necessary to precipitate o-i grm. phosphoric acid (P205). 
A suitable amount of the phosphate (in most cases 1 grm. 
is a convenient quantity) is dissolved in hydrochloric 
acid, the solution nearly neutralised with ammonia, and 
ammonium tartrate solution is added, 10 c.c. at a time, 
till the solution remains perfectly clear when slightly 
alkaline. Add a suitable quantity of the magnesium 
mixture, and either stir vigorously with a rod, or, if the 
precipitation is made in an assay-flask, as it can be very 
conveniently, shake occasionally. When the precipitation 
is nearly complete add enough ammonia to make it very 
strongly alkaline, and let it stand six to twelve hours. It 
can then be Altered, preferably on the pump, and washed 
with equal parts of strong alcohol, 85 to 90 per cent, and 
water. No pains are taken to detach the precipitate from 
the glass. When the dish and precipitate are washed 
untill the washings no longer read alkaline, the filter and 
precipitate are brought back into the beaker or flask, a 
little water and a few drops of cochineal tinCture are added, 
and it is titrated. This is best done by adding an excess 
of standard acid at once, stirring so that all the precipi¬ 
tate shall be wetted with it, and after it has stood a few 
minutes, measuring back with standard alkali. 

The results given below (mostly duplicated) indicate 
the degree of accuracy to be expected. 

Determined by Determined by 
use of Ammonium the Method just 

Molybdate. described. 
Superphosphates, soluble' 

phosphoric acid .. 
S-g2 to 8-96 8 83 to 8-gi 

Ditto, ditto.. 831 8-32 
Ditto, ditto.. 11-89 „ 11-95 11-83 ,, 11-95 
Ditto, ditto.. 
Ditto, ditto.. 

5-14 ,, 5-08 5'°7 » 5'« 
6-78 6-68 ,, 6-84 

Ditto, ditto.. 5‘®3 5‘65 5-61 „ 5-63 
Superphosphates, total] 

phosphoric acid .. .. 1 
9-21 „ g-28 9'22 „ 9-32 

Ditto, ditto.. 10-70 ,, 10-72 10-76 ,, 10-87 
JDitto, ditto.. i6-66 „ 16-66 16-55 .» 16 65 
+ Ditto, ditto.. T3‘94 13-90 i4'°5 

Hair manure, ditto 2-23 2-19 
Bone ditto, ditto .. 21-90 „ 21-90 21-87 „ 21-75 

Ditto, ditto.. i3'2i 13‘4° I3'i9 I3'33 
Ditto, ditto.. 22-57 >> 22-62 22-57 .. 22-76 
Ditto, ditto.. 21-90 ,, 21-90 21-87 „ 21-75 

Fish scrap ditto, ditto 6-17 „ 6 27 6-17 ,, 6-28 

* Ann. Chern. Pharm. 101, 164. 
+ Zeitschr. Chemie, xvi., 100. 
t Navassa superphosphates containing soluble iron and aluminum 

phosphates. 

Calculated. 
Tricalcic phosphate with 6-44 p.c. water 42-85 42-79 
The above (0-5 grm.) with 0-22 grm. iron 

in form of ferric chloride .42-85 42'79 

In the case of a few phosphatic materials rich in 
phosphoric acid, larger discrepancies than any above 
given have been occasionally encountered, and it is pro¬ 
posed to give them further attention, although it is our 
impression than they were accidental and do not invali¬ 
date the accuracy of the method. 

This process requires less than half the time and labour 
necessary for the molybdic method, is scarcely less accu¬ 
rate, and appears to be generally applicable. 

Some investigations, not completed as yet, lead us to 
hope that ammonium tartrate may be successfully sub¬ 
stituted for ammonium citrate for bringing precipitated or 
reverted phosphates into solution. This step would still 
further simplify the analyses of superphosphates, since 
the entire phosphoric acid, soluble, reverted, and insoluble, 
could be quickly estimated in a single portion. 

Our investigations have also demonstrated that while 
ammonio-magnesium phosphate is totally insoluble in a 
large excess of ammonium tartrate, it is soluble in excess 
of ammonium citrate, and hence all methods based on 
the use of citric acid are faulty. 

It is a fa<5t also that ammonio-magnesium phosphate is 
largely soluble in ferric and aluminic solutions, con¬ 
taining insufficient ammonium tartrate. 

It is therefore necessary in presence of iron to add am¬ 
monium tartrate more than enough to produce a reddish 
yellow solution, enough, in fadt, to make a greenish 
yellow solution, as Otto has indicated. A similar excess 
of ammonium tartrate is also requisite in presence of 
aluminium, and while there is no colour-indication of the 
suitable quantity, a large excess does not appear to retain 
ammonio-magnesium phosphate in solution, unless the 
liquids are too concentrated.—American Chemical journal. 

NOTE ON THE DETERMINATION OF SILICON 

IN PIG-IRON AND STEEL.* 

By THOMAS M. DROWN. 

In experimenting in connexion with Mr. P. W. Shimer 
(now chemist of the Thomas Iron Company, Hoken- 
dauqua, Pa.) on methods for the determination of silicon 
in pig-iron, in order to find one which should be accurate 
and yet give results in a few hours, I have adopted the 
following procedure, which, as far as my experience goes, 
leaves nothing to be desired. 

About 1 grm. of pig-iron or steel is treated in a platinum 
or porcelain dish with 25 c.c. of nitric acid (sp. gr. 1-2). 

When aftion has ceased 25 to 30 c.c. of dilute sulphuric 
acid (one of acid and three of water) are added, and heat 
applied until the nitric acid is nearly or quite driven off. 
The heat of a water-bath is sufficient, though the process 
may be hastened by heating higher on a sand-bath. 
Water is then cautiously added (as soon as the free sul¬ 
phuric acid is sufficiently cool) and the contents of the 
dish heated until the crystals of ferric sulphate are com¬ 
pletely dissolved. The solution is then filtered as hot as 
possible, the residue washed first with hot water then with 
25 to 30 c.c. of hydrochloric acid (sp. gr. 1-12), and finally 
with hot water. After drying and igniting the silica will 
be found to be snow-white and granular. 

The following are some results obtained by this method 
compared, in some instances, with the older method of 
treatment with nitric acid, evaporation to dryness, heating 
to 150° C. for several hours, dissolving out the iron in 
hydrochloric acid, and filtering off from the insoluble 
residue, which is dried and ignited, and the resulting 
impure silica fused with alkaline carbonates. 

The letters denote different samples of pig-iron. 

* Read before the American Institute of Mining Engineers. 
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Per cent of Silicon. 

A. B. c. D. E. F. G. Bessemer 
Steel. 

Old method— 
2-64 2-46 1’45 1-65 0-672 

New method— 
r. 270 2-47 1-13 1-63 i'531 i‘66 2'SO 0-676 
2. 2-68 2-47 i-i8 1-62 1-5 if i-68 2-50 0-672 
3. 2‘8i* 2-47 1-65 1 '511 172 2-50 0-672 

4- 1-63+ 170 2-47 
5- i‘65t 2-46 
6. 1-65+ 

Some incidental results obtained in developing this 
process have enough interest to be worthy of record. 
Treatment of pig-iron with concentrated sulphuric acid, 
heating till fumes arise, diluting with water, and filtering 
after all adion has ceased, gives a silica which is seldom 
pure, and yet the results are considerably too low. 

Treatment with dilute sulphuric acid and evaporation 
till the acid fumes in the air, then filtering after dilution, 
gives occasionally results which are accurate; but this 
method is uncertain, depending on the fineness of the 
borings and character and composition of the pig-iron. 
The silica obtained is seldom white. The following are 
some results obtained in this way :— 

Per cent of Silicon. 
— - _1__ 

A. B. C. D. 
Old method ., 1-02 1-64 2-64 3-85 
New method, x.. 1-05 173 3-00 3-88 

>> >) 2.. 1-05 i-6g 2-98 3'9i 
» 3 • • 1-05 1-70 2-97 

j> i> 4* • 3-01 

Treatment in platinum dishes gave very slightly lower 
results than porcelain dishes. 

If, after treatment with dilute sulphuric acid, the solu¬ 
tion is filtered off from the residue without concentration 
of the acid, it is found that about one-half of the silicon 
is in the solution and the other half in the residue; when 
nitric acid is used and the solution filtered off as soon as 
all adion has ceased, it is found that about two-thirds of 
the silicon is in the solution and one-third in the residue ; 
and with hydrochloric acid, about one-third goes into the 
solution and two-thirds remain in the residue. It is not 
probable that there is any precise ratio existing between 
the amount of silicon dissolved and the amount in the 
residue in the case of any one of the acids, the ratio being 
douotless variable and depending on the concentration of 
the acid, the time of adtion, and the temperature ; yet the 
marked difference in the adtion of the three acids in this 
respedt is interesting. 

The washing with hydrochloric acid of the residue 
obtained by the adtion of nitric and sulphuric acids on 
pig-iron is in most cases necessary. Thus there was ob¬ 
tained from the pig-iron when water only was used for 
washing, 2 67 per cent of silicon against 2-52 when washed 
with hj drochloric acid ; and in another sample, 2'io per 
cent against 1-70 per cent. 

Although the results obtained with hydrochloric acid 
for the original solution of the iron show, as far as the 
experiments go, as good results as those obtained with 
nitric acid, yet I prefer the nitric acid treatment on 
account of the silica obtained being compadt and granular, 
while the use of hydrochloric acid, and also of sulphuric 
acid alone, yields a silica which is light and flaky.— 
American Chemical Journal. 

According to the Pharm. Zeitung American honey can 
be distinguished from that of European origin by the 
different charadter of the pollen grains. 

* Not washed with hydrochloric acid. 
f In these analyses hydrochloric acid was used after the addition 
nitric acid, and was not completely driven off. 
f Hydrochloric acid was used for solution instead of nitric acid. 

NOTICES OF BOOKS. 

Copyright and Patents for Inventions. Vol. I., Copyright. 
By R. A. Macfie. Edinburgh : T. and T. Clark. 

By “ reform ” of existing patent legislation we have 
always understood increased facilities and decreased 
burdens for inventors, so that England may be no longer, 
as at present, heavily handicapped in its industrial com¬ 
petition with America. Here, however, we find the name 
“reformers of the adual legislation with respedt to books 
and inventions ” coolly allotted to men who are labouring 
in the very opposite diredtion, and of whom we are told 
that “ but a few aim at abolishing privilege (!) indiscrimi¬ 
nately and entirely. 

The author persists in ranking copyright and patent- 
right among monopolies, and remarks that “ they have 
been spared or instituted when other kinds of exclusive 
privilege were condemned and abandoned by all states¬ 
men.” Might not this very fadt suggest to Mr. Macfie 
and his fellow-believers that these “ privileges ” have, in 
reality, no community of nature with monopolies, and 
were merely confounded with such by the ignorance of 
our forefathers, just as they confounded whales with fishes 
and bats with birds ? The monopolist is a man who takes 
something from the public and appropriates it exclusively 
to himself. The inventor does nothing at all analogous ; 
he makes an exclusive claim to something which, but for 
him, would have been non-existent. In any case the 
public, therefore, would be no loser. That if he had not 
come upon the novelty someone else might is beside the 
question, for then that other person would have been the 
inventor. Mr. Macfie’s sole ground for denying to a novel 
invention or a new book the title to rank as property is 
because it is less easily defined than land, and is not 
“ visible and palpable ”—a somewhat flimsy argument. 
If the author would look round he might meet with 
things not a few neither visible nor tangible, and certainly 
not the creation of their holders, which the law recognises 
as property. Thus if a number of persons associate them¬ 
selves together, and propose to supply any town with gas 
or water, the Legislature will give them a perpetual pro¬ 
perty, not merely in their works, plant, mains, and other 
“ visible and palpable ” things, but in the sole right to 
supply such town. We even susped that if it were pro¬ 
posed to supersede gas by, say, the eledric light, a cry 
for “ compensation ” would be raised on behalf of the gas 
companies. It may, however, scarcely seem fair to dis¬ 
cuss the question of patents till the second volume of the 
work has appeared, though, as far as we can judge from 
the preface to the volume before us, the author has little 
to present, save fallacies, which are now very far worn. 
We will merely remind him that without patents there 
will be no inventions, and without inventions no trade. 

As regards literary property, it seems to be attacked 
chiefly on the plea that it “enhances their price beyond 
all bounds.” No doubt if the author could be compelled 
to work gratuitously books would be somewhat cheaper. 
But why is he alone to be subjed to such demands ? If 
the paper-maker, the printer, the bookbinder, and the 
publisher would all forego wages and profits a still further 
redudion could be made. Perhaps some of these parties 
to the transadion could afford to dispense with their 
emoluments quite as well as the author could forego his 
“ copy-money.” If we bear in mind that a scientific book 
is often the outcome of years of study and research, we 
shall find that this “ copy-money ” would often not 
amount to a stone-breaker’s wages for the time con¬ 

sumed.* 
The high prices of scientific books in England, in com¬ 

parison with those prevailing in some other countries 
seem to have their origin in the following circumstances. 
Book buyers may be divided into three classes, which 
we will distinguish as A, B, and C. Class A is composed 

* Not unfrequently an author receives nothing at all. 
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of men who care little for the contents of a book, but who 
will buy any work that “ makes a noise,” provided it is 
showily got up. Class B consists of men able to appre¬ 
ciate such books, and who would purchase them in any 
case. Class C is composed of poor students and men of 
science in humble circumstances who cannot afford typo¬ 
graphical luxuries, though they would be purchasers of a 
cheaply got-up work. In England, a + b are together 
much more numerous than b + c. Hence the pub¬ 
lisher finds it to his interest to bring out every new work 
of interest in an expensive style. In Germany the Class C 
is so numerous that scientific works are published in a 
cheap form for their use. The scheme of publishing on 
royalty is open to the difficulty that it might not suit the 
trade. Except an author has a very high name, he finds 
it no easy matter to arrange with a publisher, and the 
latter would in most cases decline the transaction alto¬ 
gether unless the copyright were, as now, handed over to 
him exclusively. 

We regret to see a man whose intentions are good 
labouring perseveringly and ably in opposition to what 
we consider to be the best interests of his country. 

crease it ; fourthly, that the addition of nitrogen to 
soluble phosphates does not increase the dry matter of 
the crop ; fifthly, that there is no difference between 
the effedts of equal quantities of nitrogen in sodic nitrate 
and ammonic sulphate ; and, lastly, that fineness of 
division seems nearly as effective in increasing the crop 
as the addition of nitrogenous manures. Hence the most 
economical phosphatic manure for turnips is probably 
insoluble calcic phosphate from any source, animal or 
mineral, ground down to an impalpable powder. The 
tables annexed to the report contain full details of the 
methods adopted, the analyses of the soil and manures 
employed, the size of the plots, the number of turnips, the 
weight of their leaves and bulbs, specific gravity, and 
percentage of solids in the bulbs. Mr. Jamieson and 

] his able assistants fully deserve all the praise bestowed 
on them by Mr. J. W. Barclay, M.P., for the carefulness 

' and completeness with which the experiments have been 
carried out. 

/ We should be only too glad to see every county in 
England, Ireland, and Scotland follow the excellent 
example set by hard-headed, hard-soiled Aberdeenshire. 

Is the Atomic Weight of Antimony Sb, 120, or 122 ? 
A Reply by Dr. F. Kessler. Bochum : Ad. Stumpf. 

The author, after referring to the atomic weight of 
antimony as given by Berzelius, S6 = i2g, and now uni¬ 
versally recognised as too high, cites the results obtained 
by five chemists who have investigated this question. 
Schneider gives the value as 120-30, Dexter 122-33, 
Dumas 122-00, the author himself in his earlier researches 
122-37, ar*d Cooke 120-00. The material selected by the 
first-named authority, native antimony-glance, was very 
probably impure. The results obtained by Cooke differ 
widely among themselves, and it seems difficult to say 
why he finally gives the preference to 120. Dexter’s 
result, 122-03, is the mean of ir determinations, the 
highest of which showed 122-18 and the lowest 121-93. 
Hence we see that three chemists, proceeding by totally 
distindt methods, obtained numbers which arrange them¬ 
selves very closely round the whole number 122, i.e.:— 

Dexter .12203 
Dumas. 121-95 
The Author. i2i go 

Dr. Kessler, whilst accepting 122 as the nearest approxi¬ 
mation to the true atomic weight of antimony, has no 
intention, however, of declaring himself a supporter of 
Prcut’s hypothesis. 

Proceedings of the Aberdeenshire Agricultural Association. 
Report of the Third Annual General Meeting, Season 
1878. 

The Aberdeenshire Agricultural Association, which is 
presided over by the Marquis of Huntly, although only 
three years old, appears to have already largely contri¬ 
buted to our knowledge of the scientific principles of 
agriculture. Mr. T. Jamieson, the chemist of the Asso¬ 
ciation, has evidently concentrated the whole of his 
energies upon turnips, which appear to be one of the 
staple agricultural produdtions of the ungrateful soil of 
Aberdeenshire. We wish we had sufficient space to give 
a summary of Mr. Jamieson’s very able report, which in 
clearness and conciseness is a model of what such a 
report should be ; we can only give the conclusions 
which he has arrived at after three years experiments. 
They are as follows :—First, that calcic phosphates, 
whether of animal or mineral origin, decidedly increase 
the turnip crop ; secondly, that soluble phosphate is not 
superior to insoluble phosphate to the extent that is 
generally supposed ; thirdly, that nitrogenous manures 
when used alone have little effedt on the crop, but when 
used in conjunction with insoluble phosphates they in- 

The Retrospect of Medicine, &c. Edited by W. Braith- 
waite, M.D., and James Braithwaite. Vol. lxxix., 
January to June, 1879. London: Simpkin ar.d Marshall, 

The present issue of this valuable compilation is as usual 
almost devoid of interest to the chemist, and shows once 
more conclusively the persistent manner in which the 
members of the medical profession negledt to search 
the rich armouiy of yet unsheathed weapons placed at 
their service by chemical science. We do not, however, 
blame medical men, but the wretched cram system which 
obliges them to painfully coach up a subjedt which when 
studied in the laboratory is delightful, but when learned 
from books must, we imagine, be especially distasteful. 
Hence the medical man who is also a chemist is a rara 
avis indeed. One of the only novelties likely to interest 
our readers is the introduction of pyrogallic acid into 
medicine by Dr. Vesey, of Dublin, who administers it in 
grain doses in haemoptysis and other cases of internal 
haemorrhage. The dose is small, and it does not derange 
the stomach like its congeners, gallic and tannic acids, 
nor does it cause vomiting as iron and ergot often do. 
We should imagine that the best way of exhibiting it 
would be in the form of a spray. The use of arsenic as a 
cardiac tonic, by Dr. Steward Lockie, of citrate of caffeine 
as a diuretic, and of sodium ethylate as a topical caustic, 
may also be mentioned among matters of chemical im¬ 
portance. There is an interesting article on the adtion of 
anaesthetics, by Drs. Coats, Ramsay, and McKendrick ; 
and on dichloride of ethidene as an anaesthetic, by the last 
named investigator, which are models of what such 
researches should be. 

CORRESPONDENCE. 

JOHNSTONE’S BAROMETER PUMP. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xl., p. 22, under the 
heading of “Notices of Books,” there appears a review 
upon C. Greville Williams’s “ Supplement to a Handbook 
of Chemical Manipulation,” in which the reviewer draws 
attention to what he calls an excellent account of what is 
at the present time called the the Sprengel pump. 

Circumstances have, until now, prevented my calling 
attention to an erroneous idea which is in circulation at 
the present moment, viz., that the invention of what is 
called the Bunsen and Sprengel pumps, “ solely and only 
belong to Dr. Sprengel." (See Chemical News, vol. xxvii., 
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p. 49). The above statement made by Prof. Bunsen, and 
also the statement by Mr. Williams, that the Bunsen 
pump, “ is an outcome from Sprengel's discovery,” I 
give a decided denial to, as neither Dr. Sprengel, or Prof. 
Bunsen has any claim whatever to the discovery. Dr. 
Sprengel, in his original paper read before the Chemical 
Society, made the following statement:—“ The main fact 
which I have established in this paper may be shortly stated 
to be that, if a liquid be allowed to run down a tube, to 
the upper part of which a receiver is attached by means 
of a lateral tube, and if the height at which the receiver is 
attached be not less than that of the column of the liquid 
which can be supported by the atmospheric pressure, a 
vacuum will be formed in the receiver, minus the tension 
of the liquid employed. To the originality of the above 
statement Dr. Sprengel has no claim whatever, and I now 
give my reasons for so stating. In the year 1845 James 
Johnstone (my father) had a patent granted to him under 
the following title “ Specification of the Patent granted to 
James Johnstone, of Willow Park, Greenock, Engineer, 
for New and Improved Process and Machinery for Making 
and Refining Sugar.—Sealed January 31st, 1845.” A full 
description of the patent will be found in “ The Repertory 
of Patent Inventions for 1845 ” and I extract the following 
paragraph from the specification of the patent, in which Mr. 
J. Johnstone says—“ I attach a pipe to the bottom of a 
vacuum pan, so that the saccharine fluid within the pan 
can freely enter the pipe, and the pan may be emptied 
thereby. I call this the barometer pipe; it must be made 
of such length that the weight of the saccharine fluid 
within it shall counterbalance or rather exceed the weight 
of the atmosphere, so that when a stopcock at the bottom 
of the pipe is opened the saccharine fluid within the pan 
will, of its own weight, rush out by the pipe till the pan 
is emptied; but the pipe will remain filled with the 
saccharine fluid in the same manner as a common baro¬ 
meter tube remains full of mercury. The pipe for this 
purpose will be upwards of twenty-five feet long ; the 
length of the pipe required depends on the specific 
gravity of the saccharine fluids after they are boiled ; 
the heavier the fluids the shorter the pipe may be made. 
The preceding is the least expensive method of 
emptying a vacuum pan without destroying the vacuum, 
but as it may not always be convenient, instead of the 
barometer pipe, a pump may be attached to the pan, for 
the purpose of removing the saccharine fluids without 
destroying the vacuum ; but I prefer the barometer pipe 
when it can be conveniently used. I claim the making 
and using of vacuum pans with apparatus attached, so 
that the contents of the pans may be withdrawn 
without the vacuum within the pans being destroyed.” 

I think I have now proved conclusively that those 
people who persist in speaking of the Johnstone 
barometer pump as the Sprengel or Bunsen pump have 
now no warrant for doing so, as the invention belongs 
solely and only to James Johnstone, he having used 
mercury as well as saccharine fluids for creating 
vacuum.—I am, &c., 

William Johnstone. 

Lowther Hill, Forest Hill, July 15,1879. 

[The quotations which Mr. Johnstone gives from his 
father’s specification show that the “ Johnstone barometer 
pump” is an entirely different instrument from the 
“ Sprengel pump.”—Ed. C. N.] 

Alloys of Lead and Antimony.—J. de Jussieu.— 
These alloys melt at 355°, and only give off vapours at a 
red heat. They dissolve in melted lead and crystallise 
by liquation in the rhombohedric system. They are 
capable of being tempered, the effedt of which operation 
is very superficial. They are unstable and are readily de¬ 
composed by the adtion of heat, lead being set at liberty, 
and a compound richer in antimony being formed.— 
Les Mondes. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Justus Liebig's Annalen der Chemie, 
Band 196, Heft 3. 

Certain Sulphur Oxychlorides.—The author, referring 
to certain experiments by Rose on this subjedt, considers 
that the “ mother-liquor ” of this chemist consisted of the 
decomposition-produdts of a small quantity of S20,C14 
which was formed, and that everything else was unchanged 
sulphuric anhydride. He has also examined a number of 
complex selenium compounds, such as sulpho-selenoxy- 
tetra-chloride, and the behaviour of sulphuryl-hydroxyl- 
chloride with the chlorides of titanium, antimony, tin, 
and silicon. 

Colouring Matters and the Glycoside-sugar of 
Persian Berries.—C. Liebermann and O. Hormann.— 
The authors do not consider the colouring matters of 
quercitron, berries, and fustic as identical. Berries, espe¬ 
cially those from Rhamnius infectorius and tinctoria, even 
when kept for many years, still contain about 12 per cent 
pigment glucosides in addition to a little free colouring 
matter. The glucoside less freely soluble in alcohol is 
Kane’s xanthorhamnin. The more soluble, Schtitzen- 
berger’s /3-rhamnegin cannot be regarded as fully esta¬ 
blished. Xanthorhamnin is split up by acids into rham- 
netin and isodulcite, the sugar formed on splitting up 
quercitrin. Rhamnetin must have Schiitzenberger’s 
formula, CI2H803(0H)2. Xanthorhamnin and rhamnetin 
are not identical with quercetrin and quercetin. Lefort’s 
rhamnin is formed by the adtion of a ferment upon one 
of the glucosides, and is still a glucoside itself. 

On Azophenols.—P. Weselsky and R. Benedikt.—An 
examination of para-, meta-, and ortho-azophenol and 
certain of their derivatives. 

Adtion of Water upon the Haloid Compounds of 
the Alcohol Radicles.—Gustav Niederist,—The author’s 
researches confirm his former opinion that the haloid 
compounds of the univalent and bivalent radicles, on 
treatment with excess of water, can almost always be con¬ 
verted into alcohols. 

Band 197, Heft 1. 

Boiling-points of the Esters and Ether-esters of 
Oxy-acids.—Dr. L. Schreiner.—Every oxy-acid esters 
boils almost at the same temperature as its ethyl-ether. 
If an oxy-acid ester is converted into the corresponding 
methyl-ether, the boiling-point sinks as when a normal 
alcohol is converted into methyl-ether. 

Methyl- and Dimethyl - diacetonamin.—Dr. Th. 
Gotschmann.—From the fadts arrived at it appears that 
organic amin bases also can adt upon aceton with a 
formation of keton bases, the conversion ensuing in the 
same manner as with ammonia. 

Contribution to the Knowledge of Quinamin.—A. 
C. Oudemans, jr.—The author gives the preference to the 
formula first proposed for this compound by Hesse, 
C2oH26N202. He describes the following readtions as 
charadteristic, even for very small quantities. If a drop 
of the solution of a salt of quinamin is cautiously let flow 
upon concentrated sulphuric acid containing a trace of 
nitric acid, there appears, at the point where the two 
liquids come in contadt, a chestnut-brown colour if the 
liquid is concentrated, but if dilute a rich orange. If the 
whole mixture is then gradually diluted with water it 
becomes purple and ultimately a faint rose-red. If a few 
letters are written upon common thick white paper with 
a goose-quill dipped in a moderately concentrated solution 
of quinamin in a slight excess of sulphuric acid, and if 
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the paper is laid with the writing downwards over a 
watch-glass containing a little strong sulphuric acid and 
a few granules of potassium chlorate, the characters in a 
few seconds turn brown or olive. If the paper is removed 
the letters ultimately turn to a rose colour. If a con¬ 
siderable excess of strong sulphuric acid is added to the 
quinamin solution prior to the aCtion of chloric peroxide, 
the letters turn olive more rapidly, and on exposure to the 
air become sky-blue or deep blue according to concentra¬ 
tion. The reaction with chloric peroxide does not occur 
with quinin, quinidin, cinchonin, cinchonidin, quinicin, 
and cinchonicin. 

Communications from the Laboratory of the Uni¬ 
versity of Kasan.—These consist of a memoir by C. 
Rjabinin and A. Saytzeff on Diallyl-iso-propyl-carbinol, 
and a paper by A. Semljanitzin and A. Saytzeff on Oxy- 
valerianic Acid obtained from Allyl-dimethyl-carbinol. 

Behaviour of Certain Nitro Compounds with Sul¬ 
phuretted Hydrogen.—F. Beilstein and A. Kurbatow. 
—Tri-substituted chlor-nitro-benzols of unsymmetrical 
structure are not reduced by sulphuretted hydrogen. 

Researches on Compounds of the Camphor Group 
(Sixth Dissertation)—J. Kachler.—An examination of 
Borneo-camphor, its components, and behaviour with 
reagents. 

On Glycyrrhizin.—J. Habermann.—In the liquorice 
root there exists a peculiar nitrogenous acid in a saline 
state, lhe acid is tribasic, and yields both acid and 
neutral salts, among which the acid potassium and am¬ 
monium salts are especially distinguished by their tendency 
to crystallise and by their sweetness. 

A Camphen Derived from Camphor and the Syn¬ 
thesis of its Homologues.—F. V. Spitzer.—Not adapted 
for useful abstraction. 

Band 197, Heft 2, 1879. 

Experimental Researches on Hydrogen Peroxide. 
—E. Schoene.—Sixth Treatise :—Behaviour of Hydrogen 
Peroxide with the Galvanic Current.—The author infers 
from his experiments that hydrogen peroxide is not an 
electrolyte, but that in its acidulated solutions the water 
(or more accurately the acid) alone is subject to electro¬ 
lysis, the decomposition of the peroxide in the electrolytic 
liquid being a secondary process, consisting herein that 
both of the electrolytic products of the decomposition of 
the water in the nascent state exert a reducing adtion upon 
the hydrogen peroxide present around the electrodes. A 
formation of hydrogen peroxide does not take place during 
the electrolysis of water. The author points out tha't 
permanganates, chromic acid, and lime-water as reagents 
for hydrogen peroxide require to be applied with caution. 

The Two Isomeric Bromides, C3HgBr2.—E. Erlen- 
meyer.—The most favourable conditions for the forma¬ 
tion of trimethylen bromide are the maintenance of the 
largest possible proportion of dry hydrobromic acid to the 
dry allyl-bromide, till the reaction is completed; secondly, 
a temperature of 30° to 40°. 

Oxychlorides and Chlorides of Tungsten.—Hugo 
Schiff.—A comment on Teclu’s memoir (Annalen, Bd. 187, 
P- 255)- 

Influence of Isomerism of Alcohols and Acids 
upon the Formation of Compound Ethers.—N. Men- 
schutkin.—This memoir is not capable of useful abstrac¬ 
tion. 

On Cinchonidin.—Zd. H. Skraup and C. Vortmann. 
‘ An account of the platinum double salt; of cinchonidin 
hydrochlorate and the neutral sulphate ; of the oxidation 
of cinchonidin with potassium permanganate; and of the 
preparation and properties of cinchotenidin. 

Action of Oxidising Agents upon the Hydrocarbons 
of the Series CnH2n.—Dr. O. and F. Zeidler.—The 
aCtion of the various oxidising agents differs quantita¬ 
tively, not qualitatively. Potassium permanganate, 

I Chemical News, 

1 July 25,1879- 

especially in alkaline solutions, aCts more energetically 
and gives a better yield of bibasic acids, whilst chromic 
acid and potassium bichromate along with sulphuric acid 
give chiefly monobasic acids along with small quantities 
of bibasic acids. The acids formed are, however, in both 
cases the same. 

Berichte der Deutschen Chemischen Gesellschaft zu Berlin, 
No. 4, 1879. 

Preparation of Divaleryl.—J. W. Bruhl.—The author 
has succeeded in obtaining divaleryl by a process analo¬ 
gous to that of Freund for the production of dibutyryl. 

Succinyl Compounds of the Toluydins.—G. v. Bechi. 
—The author has obtained certain derivatives of ortho- 
toluyl-succinimid and the corresponding compounds of 
the para series. 

Acftion of Dehydrating Bodies upon Camphoric 
Acid and its Amides.—M. Ballo.—The bulk of the 
camphoric acid when aCted on by dehydrating bodies is 
decomposed, as is oxalic acid under the same circum¬ 
stances. A small portion undergoes a more complicated 
decomposition with the formation of camphoterpen, C20H32. 

Hydrocarbons obtained by the Action of Chlor- 
methyl upon Benzol in Presence of Aluminium 
Chloride.—E. Ador and A. Rilliet.—A description of tri-, 
tetra-, penta-, and hexa-methyl-benzol. 

The Photographic Observation of the Oxygen 
SpeCtrum.—Hermann W. Vogel.—The spectrum showed 
the lines described by Paalzow, Oy between b and E, 
OS close by F, and Oe between F and G. A band of great 
intensity, which the author names Or;, lies near h. It is 
sharply defined towards the red end of the speCtrum, but 
shades away towards the violet extremity. A double band, 
Os, near G, has the same character. In the speCtrum of 
hydrogen the three already-known hydrogen lines in the 
blue and the violet were seen very distinctly, and also the 
red line, Ho, coincident with C of the sun. The fourth 
hydrogen line, coinciding with “ h ” of the sun, was ob¬ 
served with the naked eye by Paalzow and the author, 
on the application of the simple induCtion-current, in 
opposition to the assertion of Lockyer that it is only 
visible at very high temperatures. Upon this assertion 
he founds in part his supposition of the decomposition of 
hydrogen at elevated temperatures. 

Oxidation of Lsevulic Acid.—B. Tollens.—The pro¬ 
ducts of oxidation are the succinic, acetic, oxalic, formic 
(?), carbonic, and hydrocyanic acids. 

On Phenyl-phosphin.—A. Michaelis and F. Dittler.—• 
The authors describe experiments on the preparation from 
phenyl-phosphin of carbonyl - phosphin and carbyl- 
phosphin. 

A New Carbazol from Coal-tar.—C. Graebe and W. 
Knecht. —This compound, for which the authors propose 
no name, is represented by the formula Ci6HhN. It 
melts at 330°, dissolves scarcely if at all in cold alcohol 
and benzol, sparingly in hoiling benzol and glacial acetic 
acid. It is moderately soluble in hot aniline. The solu¬ 
tion has an intense blue fluorescence. 

Certain Methyl-esters of the Propionic and Butyric 
Acid Groups.—G. W. A. Kahlbaum.—A table of boiling- 
points, specific gravities, and indices of refraction. 

Behaviour of Dibrom-succinic Acid with Water.— 
E. Bandrowski.—This acid and its isomer are decom¬ 
posed on boiling with water. 

Correction in a Communication on Atmospheric 
Hydrogen Peroxide.—E. Schone.—The figures in the 
last column of “ Table A” express the hydrogen peroxide 
in 1000 cubic metres of air and not in 1000 c.c. 

Action of Chlorine Gas on the Hydrates of Baryta 
and Strontia.—J. Konigel-Weisberg.—Barium hydroxide 
takes up no chlorine. The absorption of chlorine depends 
solely upon an excess of water. 

Chemical Notices from Foreign Sources. 
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Synthesis of Isatin.—L. Claisen and J. Shadwell.— 
Cyanide of ortho-nitro-benzoic acid is transformed into 
a ketonic acid, and the latter again into the amide com¬ 
pound by limited reduction. The next stages are ortho- 
nitro-phenyl-glyoxylate of potassium, isatate of potassium 
and isatin. 

Decomposition of Tyrosin by Putrefaction.—Th. 
Weyl.—The author has investigated the production of 
phenol during the putrefaction of tyrosin. In one case 
he appears to have obtained para-cresol. 

Determination of the Vapour-densities of the 
Three Isomeric Dinaphthyls.—Watson Smith.—These 
areaa = 8'7o; /3/3 = 873 ; a/3 = 877. 

Existence of Nitrous Anhydride as Vapour.—G. 
Lunge.—Nitrous anhydride partially dissociated by eva¬ 
poration, but a complete dissociation can be reached 
neither by mixture with a great excess of air nor by higher 
temperatures. In most cases a considerable residue, 
often as much as three-fourths, remains undecomposed, 
and must exist as nitrous anhydride in the form of vapour. 
An increasing tendency to dissociation with increased 
excess of air cannot be denied. The effeCt of temperature 
is not demonstrated. Nitrogen trioxide can subsist as 
vapour even at 150°, but it has in this state a tendency to 
dissociation, which is increased by the presence of air. 

Bulletin de la Societe Chimique de Paris, 
No. ix, June 5, 1879. 

Action bf Ammoniacal Salts upon certain Metallic 
Sulphides and Application of the FaCts Observed in 
Analysis.—Ph. de Clermont.—Already noticed. 

Observations on Sulphurous Baths.—Ph. de Cler¬ 
mont and J. Frornmel.-—The authors believe that the 
aCtion of certain mineral baths may be explained by 
means of the eledtric currents which take place in them. 

On Scandium.—P. T. Cleve.—The source of this 
metal is gadolinite, in which it occurs in very small quan¬ 
tities. It probably does not belong to the yttrium group. 

Russian Correspondence.—J. Lermontoff. 
M. Gustavson reports on the compounds formed by 

cymol with aluminium chloride and bromide. 
M. P. Goloubeff announces that the product of the re¬ 

dudtion of nitrobenzol which he obtained in 1874 is iden¬ 
tical with amido-desoxybenzoin. 

MM. A. Eltekoff and G. Lagermark have studied the 
adtion of sulphuric acid upon acetylen. 

M. Potilitzine gave a preliminary communication on 
the adtion of oxygen upon haloid salts and the displace¬ 
ment of bromine by chlorine in anhydrous metallic 
bromides. 

M. Louguinine described his results on the influence 
which the substitution of eledtro-positive and eleCtro- 
negative elements, and also of the groups N02 and NH2 
for hydrogen, has upon the thermic phenomena accom¬ 
panying the formation of salts. Aniline and para-toluydin 
possess very feeble basic powers compared with ammonia. 
Aniline, when combining with hydrochloric acid, evolves 
only 7-44 cals. The introdudtion of an atom of chlorine 
diminishes the liberation. The heat set free by nitro- 
para-toluydin in the same readtion is feebler again. In 
the substitution-produdls of the phenols the author finds 
that the introdudtion of the group N02 increases the 
liberation of heat on combination with Na20. 

M. J. Goldstein has investigated the boiling-points of 
the saturated hydrocarbons of normal strudture. 

M. Andrianowsky publishes researches on the adtion of 
the acetic and sulphurous anhydrides upon aluminium 
chloride. 

Notes.—M. S. M. Jcergensen.—These relate to an 
anhydrous sodioferric pyrophosphate; aplatinoso-platinic 
oxide, Pt304; and to the adtion of silver nitrate upon 
chloro-platinic acid.—Journal fur Praktische Chemie. 

Atti della R. Accademia dei Lincei. 
Fasc. 5, April, 1879. 

Influence of Boracic Acid upon Acetic Fermen¬ 
tation.—Prof. A. Herzin.—If an aqueous solution of 
boracic acid is added to pressed grapes in the proportion 
of one-twentieth by volume, fermentation is neither ar¬ 
rested nor retarded. The wine produced seems rather 
clearer than usual, but does not in any way betray the 
presence of boracic acid. But if the wine is placed in 
conditions most favourable for conversion into vinegar 
this change is absolutely frustrated. The author holds 
that the acetic micoderma lives at the expense of vinegar 
already generated and not of alcohol, and is a consequence 
rather than a cause of the chemical changes which are 
prevented by a trace of boracic acid. 

Supposed Identity of Colombin and Limonin.— 
E. Paterno and A. Oglialoro.—Already noticed. 

The Difficulty of obtaining Sulphuric Acid Per¬ 
fectly Free from Arsenic and other Points Relative 
to Arsenic.—S. Sella.—For the detection of arsenic in 
sulphuric acid the author proposes to distill with lead 
chloride, testing the first portions which pass over with 
hydrogen sulphide. He suggests treatment with lead 
chloride for the final purification of sulphuric acid, par¬ 
tially freed from arsenic by sulphuretted hydrogen. 
Vitreous arsenious acid is not soluble in ponderable quan¬ 
tities in ether, methylic and amylic alcohols, and chloro¬ 
form. Benzol, oil of turpentine, and the light petroleum 
oils do not take up a trace. 

Fasc. 6, May, 1879. 

New Method of Preparing Phenol-glycolic Acid 
and on Pyro-gallo-triglycolic Acid.—Dr. Piero Giacosa. 
—The author heats together in the water-bath equivalent 
quantities of phenol and mono-chloracetic acid, and adds 
little by little for each part of phenol 4 parts of a solution 
of caustic soda (sp. gr. 1-3), stirring the mixture well. 
The liquid boils, and while still hot forms a crystalline 
mass, which is the sodic salt of phenol-glycolic acid. 

Researches on Boron and Vanadium.—Prof. Bechi. 
—The author has detected traces of boron in the marls 
and limestones of Montecatini, in Carrara marble, in 
basalts and lavas from Etna, and in trachytes from 
Tuscany. The same element has been discovered in the 
ashes'of plants and in albumen extracted from the blood 
of oxen. He has found vanadium in argillaceous lime¬ 
stones, in shales, sands, and the ashes of plants. 

Crystalline Form of certain Compounds of the 
Aromatic Series.—Dr. R. Panebianco.—Not capable of 
useful abstraction. 

Chemilcer Zeitung. 
No. 23, June 5, 1879. 

In this issue is a description of the Chemical Depart¬ 
ment of the Berlin Industrial Exhibition. Particular 
mention is made of the dyes displayed by the Aniline 
Company (Aktien Gesellschaft fur Anilin-fabrikat), of 
Rummelsburg. Among their colours are eosin and 
methyl-eosin, coccin, mandarin, aurantia, silver-grey, 
malachite-green, Capri-blue, and phosphin. 

J. K. Kothe exhibits an alcoholic distillate from pine- 
leaves, recommended as preferable to phenol for dis¬ 
infecting sick-rooms. 

Dr. Eisner, in replying to the recent strictures of Prof. 
W. Knop, complains that certain of the highest authorities 
in chemistry seem to discourage the war waged against 
sophistication. 

The German import duty of 10s. per ton on crude iron 
took effeCt on June 30. 

No. 24, June 12, 1879. 

Complaints have arisen concerning the pollution of the 
Elbe by the waste waters of the Stassfurt and Aschers. 
leben works. 
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Prof. C. T. Neubauer died at Wiesbaden on June 2. 

The Urey Modification of Tin.—According to 
Schertehl, tin, under certain unknown circumstances, 
becomes so brittle as to be crushed between the finger¬ 
nails, and has the sp. gr. 5-8. If boiled in water it 
recovers its ordinary colour and texture, while the sp. gr. 
rises to 7-3. 

According to the Techuologiste common rosin prevents 
the formation of acetic acid in fermented liquids without 
having any disturbing effedt on the process of alcoholic 
fermentation. The peculiar effedt of the hop may be due, 
it is suggested, to its resinous matter rather than to its 
oils. Resin is added to sweet wines in Greece. 

Physiological Adtion of Atropin.—According to Petit 
atropin in doses of 0^030 grm. in the form of a sub¬ 
cutaneous injedtion produced no perceptible effedt upon 
dogs. 

No. 25, 1879. 

The Berlin Exhibition.—Schmidt and Hansch ex¬ 
hibit the extremely compendious and portable pocket 
spedtroscope designed by Prof. Vogel. L. Reimann 
displays a balance which, when loaded with 500 grms., 
turns distindtly with 0-5 milligrm. P. Stuckrath has a 
small balance of aluminium carrying only 1 grm., but 
turning with 1-100 milligrm. 

Source of Hippuric Acid in the Urine of the Her- 
bivora.—The origin of this acid has long been ascribed 
to some substance present in hay, but which has not been 
identified. Loew, however, has found quinic acid to the 
extent of 6 grms. in 1 kilo, of air-dried hay.—Journal 
Prakt. Chemie. 

Benzoic Acid in the Juice of Cranberries.—Loew 
has detedted this acid in the juice of Preisselbeereti (the 
cranberries of northern and eastern Europe), and considers 
it the cause of their remarkable antizymotic and antiseptic 
power. 

New Colouring Matter from Ortho-amido-phenol. 
—Aniline, according to Glaser and Schmitt, can be con¬ 
verted into azobenzol by potassium permanganate or 
chloride of lime. G. Fischer attempted in the same 
manner to convert ortho-amido-phenol into the corre¬ 
sponding azophenol. Instead of the latter compound he 
obtained a colouring matter which sublimed in garnet-red 
needles, but in very small quantity. On employing 
potassium ferricyanide as the oxidising agent he got a 
more plentiful yield. The new substance has slightly 
basic properties. It dissolves in benzol and in all acids, 
forming with the latter blue or deep violet solutions. Its 
formula is C24H10N3O2.—Journal Prakt. Chemie. 

Nickelising without Electricity.—According to the 
Moniteur Industriel so much of a salt of nickel is intro¬ 
duced into a 5 or 10 per cent solution of zinc chloride 
till it assumes the ordinary colour of a nickel-bath. The 
articles to be coated, previously well cleaned, are laid in 
this solution and the process is complete in from half an 
hour to an hour. Cobalt can be deposited in the same 
manner. 

Diamond Hunting in China.—Chinese diamonds are 
chiefly brought from the province of Shantung;A Men put 
on thick shoes of straw and simply roam about the valleys 
and the rivers. The rough and pointed diamonds pene¬ 
trate into the straw and stick fast. The shoes are finally 
collected together in heaps and burnt, when the diamonds 
remain in the ashes.—Technologiste. 

Universal Stomach Powder.—Prince F. W. Barella, 
of Berlin, appears to be the proprietor of this medicine, 
which consists of 92^70 per cent bicarbonate of soda, 
4*oo per cent common salt, and 2*30 per cent carbonate of 
lime. A box containing xoo grms. costs eighteen pence. 

Colouring Matters from Coal. —Dr. Meusel, of 
Breslau, prepares colouring matters by treating coal-dust 
with nitric acid, or with a mixture of alkaline nitrates 

and sulphuric acid, or with other oxidising agents. A 
part of the coal is thus rendered soluble with a deep 
brown colour in alkaline hydrates or carbonates. The 
black residue serves as a body colour. The brown alki- 
line solution can either be used at once, or metallic salts 
of a black or dark brown colour may be precipitated from 
it, or the precipitate produced by the addition of acids 
may be used as a pigment.—Die Allg.Polyt. Zeitung. 

Bleaching Ostrich Feathers.—According to the Moni¬ 
teur des Produits Chimiques feathers are bleached in a 
bath of 10 grms. barium peroxide to 1 litre water, heated 
to 30°. In this they remain for forty-eight hours, and are 
then washed, treated with weak hydrochloric acid, and 
dried. 

No. 26, 1879. 

Anthocerin.—F. v. Muller.—This compound is a vola¬ 
tile alkaloid obtained from the aqueous extradt of an 
Australian Solanaceous plant, Anthoceris viscosa. The 
author will shortly report on its composition and on its 
physiological adtion.—Zeitschr. Oest. Apoth. Ver. 

A Mordant from Lees of Wine.—Fresh green lees, 
with the addition of two-fifths sodium tartrate, are evapo¬ 
rated down to one-sixth the original volume. 15 grms. of 
Cologne glue and 10 grms. tannic acid are added. The 
mass is pressed, rubbed over with alcohol and tannic acid, 
dried in the air, and powdered. For use it is to be further 
mixed with one-fifth per cent sodium tartrate. It is re¬ 
commended for dyeing full shades in wool and silk, and 
is said to render the aniline colours permanent. In dyeing 
woollen cloth a decodtion of Saponaria root is added both 
to the mordant and the dye-bath. 

Acftion of Vinegar upon Alloys of Lead and Tin. 
—R. Weber.—Vinegar attacks pure tin as well as alloys 
with lead, the quantity of metal dissolved increasing with 
the proportion of lead present. Alloys of tin and lead, to 
which 4 per cent antimony had been added, were also 
attacked, and lead entered into solution. 

Mineral Wealth of Turkey.—The following metals 
are entirely absent:—Tin, cobalt, nickel, bismuth, and 
uranium. Chrome iron ore, emery, and copper are plen¬ 
tiful. Coal is found only in the basin of Eregli and 
Amastra on the Black Sea. There are numerous petro¬ 
leum wells on the Persian frontier. 

No. 27, 1879. 

Adtion of Chloride of Lime upon Ethylic Alcohol. 
—The formation of chloroform by this reaction and the 
transition thus effected from the ethyl to the methyl series 
have not yet been explained. Schmitt and Goldberg find 
that if chloride of lime is added to absolute alcohol heat 
is generated in from seven to ten minutes, and distillation 
sets in. Along with, much alcohol a yellowish green oil 
passes over, which on exposure to light or heat is decom¬ 
posed with explosion, giving off hydrochloric and hypo- 
chlorous acids. In the distillate there are found after the 
explosion mono-chlor-acetal, dichlor-acetal, chlorinised 
methyl-ethyl-ether, alcohol, aldehyd, and chloroform.— 
Journal Prakt. Chemie, xix., 393. 

Tests for Oils.—Maumene considers that the only 
trustworthy characteristic of oils is the heat liberated on 
mixing 50 grms. of the oil with xo c.c. concentrated sul¬ 
phuric acid, which is added by means of a pipette, and 
the whole then well stirred with a thermometer for some 
minutes, the highest temperature being read off. With 
pure olive oil the rise is 42°, whilst with linseed it amounts 
to 103°. 

Reimann's Fcirber Zeitung, 
No. 25, 1879. 

This issue contains nothing of general interest. 
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No. 26, 1879. 

Benzyl Blue.—This new dye is probably a produdt of 
the substitution of rosanilin by three atoms of benzyl. It 
is readily soluble in boiling water, and is applicable both 

to animal and vegetable fibres. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 10, July 3, 1879. 

This issue contains no original chemical matter. 

V erhandlungen des Vereins zur Beforderung des 
Gewerbfleisses. May, 1879. 

Aniline-black.—Dr. R. Kayser.—The author has ex¬ 
amined the aniline-blacks produced by means of am¬ 
monium vanadiate, copper sulphate, and free hydrochloric 
acid. He recommends that such aniline oils as are free 
from toluydin, i.e., the lightest, should be exclusively used 
for aniline-blacks. He rejeds Nietzki’s view of two iso¬ 
meric bases, the one of a more blue or violet, and the 
other of a brownish cast. 

Aniline-black.—Dr. R. Nietzki.—The author considers 
that aniline-black is probably closely connected with the 
indulins, its colour in a basic state being violet, but when 
acid, of a greenish cast. 

La Correspondance Scientifique. 
No. 45, June 10, 1879. 

This issue contains no original chemical or physical 
matter. 

No. 46, June 17, 1879. 

The Mine-Explosion at Frameries.—It appears from 
the report of Prof. Burat that more than 100,000 cubic 
metres of fire-damp must have been evolved in a very- 
short time. All the 200 safety lamps (Mueseler’s) were 
extinguished without causing ignition. The gas issuing 
from the shaft caught fire outside the mine (possibly from 
the engine furnace), and burnt with an enormous flame. 
When the supply was becoming exhausted the burning 
gas ran back into the interior of the mine, followed in 
its retreat by atmospheric air, and occasioned nine suc¬ 
cessive explosions. The whole occurrence is considered 
unexampled in the annals of coal-mining. 

Priority of the Discovery of Artificial Ultramarin. 
—E. Guimet produces documentary evidence that his 
father, J. B. Guimet, had manufactured artificial ultra¬ 
marin as early as 1826, and had sent samples to different 
artists, who pronounced it of excellent quality. In 1827, 
Ingres used some of it in the decoration of the museum. 
In 1828, at the time of Gmelin’s visit to Paris, and of his 
conversation with Gay-Lussac, it was already an article 
of commerce, and had earned the approval of eminent 
artists. 

01 Die Chemische Industrie. 
No. 6, June, 1879. 

The Tar Colouis and the Ele&ric Light.—Dr. 
Greiff.—The author contends that even supposing the 
gas manufacture should ultimately be abandoned the tar 
colours could be prepared from the residues left on 
rectifying the petroleum of the regions on the Caspian. 
These are estimated at 120 million kilos, yearly, and are 
ten times richer in benzol and five times richer in anthra- 
cen than is coal-tar. The American petroleum has not 
yet been examined from this point of view, but it will 
probably also prove to be a rich source of aromatic 
compounds. 

MISCELLANEOUS. 

A Chemical Reminiscence (Reply to “ S.”).— 

Sankey brook cannot hold its wealth 
Which it sadly bears to the sea far out. 

If you knew the bait to catch its fish 
You would never lament its want of ttout. 
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BEHAVIOUR OF CHLORINE AT A HIGH 

TEMPERATURE, OR RESULTS OF 

VICTOR MEYER’S RECENT RESEARCHES.* 

By WATSON SMITH, F.C.S., F.I.C. 

In the course of their determinations of the vapour- 
densities of inorganic substances at high temperatures 
in the now well-known apparatus devised and per¬ 
fected by them, my friends Professor Victor Meyer and 
Carl Meyer have recently turned their attention to 
the estimation of the vapour-density of chlorine at 
various high temperatures, viz., the following :—620°, 808°, 
1028°, 12420, 1392°, 1567°. The higher of these tempera¬ 
tures, determined by calorimetric observations, are 
approximate merely. The chlorine was prepared abso¬ 
lutely pure by heating PtCl2 (or Pt2Cl4), and was 
thoroughly well dried. The resulting vapour-density ob¬ 
servations at the named temperatures were as follows :— 

Found. 

II. 

At 620° . 2-42 2-46 
808 . 2-21 2-19 

1028 • I-85 r8g 
1242 . 1-65 i-66 
1392 . i-66 1-67 

1567 . i-6o 1-62 

Theory. 

ForCl2 = 2-45 (vapour density.) 

-1-63 is exactly two-thirds of 2’45 

Thus, at 808° an evident “ splitting-up,” or decomposi¬ 
tion, or dissociation commences, which at 1227°, 13920, 
and 1567° becomes and remains constant. The molecular 
weight, then, of chlorine at from 12420 to 1567° would 
appear to be— 

2 
3X71 = 47-3- 

With iodine quite analogous results were obtained, but the 
experiments are not as yet concluded in this direction. 
Bringing these observations to bear upon chlorine still 
regarded as an element, and regarding the amount of 
permanent expansion resulting in the contraction of vapour- 
density from 2-45 to 1-63 (viz., two-thirds), also bearing in 
mind the faCt that chlorine in combining with hydrogen to 
form hydrochloric acid gas does so volume for volume (in 
equal volumes), uniting without condensation—then it 
becomes evident that (1) the chlorine has suffered a mole¬ 
cular “ splitting-up ” or dissociation ; and (2) the chlorine 
molecule, Cl-Cl cannot even be regarded as consisting 
of 3 atoms, but must at least contain 6 atoms. Hence the 
weight of an atom of chlorine would be derived as follows 
from the molecular weight 70-8— 

70-8 

6 
= ii-8, =3514 

3 
The decomposition may then be represented as taking 
place in the following manner :— 

CgCg Cg 
CgCgCg 

Cg Cg Cg Cg 
Cg Cg Cg Cg 

CgCgCg 
CgCgCg 

Cg Cg 
Cg Cg 

Therefore Cl = Cg3, and Cl2 = Cg6, where Cg stands for 
the hypothetic atom, Chlorogene, having the weight ii*8. 
Further, the atom of chlorogene, Cg,is probably trivalent, 
and Cl then = 

Cg=Cg 

= w 
cg 

Cl2 (the molecule) = 

And hydrochloric acid— 

Also iodine, 1 = 

Cg=Cg 

\l 
Cg 

I 
Cg 

A 
Cg=Cg 

Cg = Cg 

\/ 
Cg 

I 
H 

Ig = Ig 
\/ 
lg 

where Ig represents the hypothetic atom Iogene. Thus, 
the formation and constitution of the iodine chlorides 
would be thus explained :— 

(I.) Ig = Ig 
A/ 
ig 

I 
ci 

(II.) Cl —Ig=Ig —Cl 

V 
ig 

I 
Cl 

Prof. Meyer next proceeded to a practical examination 
of the old—once celebrated, but now nearly forgotten— 
“ Murium Theory ” of Berzelius, according to which it 
was supposed that chlorine was, in faCt, an oxygen- 
containing substance—an oxygen compound. This re¬ 
search he has carried out in conjunction with Carl Meyer, 
and with the objeCt of discovering if any basis existed for 
this old theory. The experiments have been conducted 
with the utmost exactitude and care, and every possible 
error kept away, as far as can be seen—in fadt Victor Meyer 
has invited with gratitude any criticism, and still continues 
to do so, bearing upon the methods adopted and mode of 
conducting the experiments. He shows, for example, that 
the porcelain containing vessel (placed in a Perrot’s fur¬ 
nace, and through which the chlorine gas was passed) 
could not have contributed any oxygen. Further, the 
chlorine was dried with every precaution, by passing it 
over a layer of phosphoric pentoxide 1 metre in length, &c. 
Experimental evidence appears to indicate beyond a doubt 
that to all appearance (“ Moglicherweise ” is the word 
Victor Meyer wishes at present to be used) by heating 
chlorine oxygen can be obtained. This being proved, then 
the splitting up of chlorine at a high temperature will 
give rise to the following probable theory:—If— 

r,_ M— 
U1-M— 

where M = Murium, then this atom or Cl, at the high tem¬ 
perature mentioned, yields— 

° + M>' 

and the molecule Cl — Cl is decomposed as follows :_ 

* Report from notes taken at the meeting of the Chemical Society 1 
of Zurich, held Monday, July 21, 1879, during V. Meyer’s ledture. I 

M—0-,, 
M—0^ 

M-0 
M-^u 

= 

M—0-^, 
M-0 
M-^u M—0^ 

+ 02 
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Thus ends the matter so far, but I need scarcely add 
that Victor Meyer’s researches are continuing, and he is 
prosecuting them with unabated vigour, both in the direc¬ 
tions of most stringent confirmation and further advance, 
b'or myself, since hearing of the discovery, I have thought 
much of and pondered over the wonderful relationship as 
to melting- and boiling-points calculated from the absolute 
zero, for the first time observed by Dr. T. Carnelly and 
W. C. Williams, of the Owens College, between chlorine, 
bromine, iodine, and sulphur, selenium, and tellurium (see 
Chemical News, vol. xxxix., p. 286). On consideration 
of this relationship, taken now in conjunction with Victor 
Meyer’s great discovery, it seems to me very probable that 
all the six named, so-called, elements contain one and the 
same essence (“ Griindstoff ” is the more exadt term in the 
German), and will be ultimately decomposed so as to yield 
this essence common to all six (Cl, Br, I, S, Se, and Te). 
This is not a hap-hazard “ phantasie,” but still further 
founded on, and suggested by, a consideration (combined 
with the foregoing one) of the analogy afforded by the 
melting- and boiling-points of the organic hydrocarbons 
and other carbon compounds arranged in certain series, 
viz., homologous, polymeric, and isomeric series. 

These compound bodies contain a common so-called 
elementary body, carbon, combined with hydrogen in cer¬ 
tain definite proportions, so that definitely constructed or 
ascending series may be arranged, in which melting-points 
and boiling-points are found also of definite arrangement, 
ascent or descent. In such compounds, too, the hydrogen 
may be replaced by the so-called elements, chlorine or 
bromine, and still furnish respective series of the kind 
named. The hydrogen in CH4, too, may be considered 
replaced by sulphur, giving the compounds CH2S and CS2. 
Again, a mixed compound of S and Cl with C in the same 
molecule may be formed ; e.g., by the adtion of dry chlo- 
nneoncarbon disulphide, CS2 + C14=SC12+CSC]2. Again, 
besides the combination of iodine with chlorine, a com¬ 
pound of iodine with sulphur is known, I2S2, also of bro¬ 
mine and sulphur. Of chlorine with sulphur two com¬ 
pounds occur, S2C12, boiling at 136° nearly, and SC12 
boiling at 164°. 

It does not seem, then, at all impossible that the chlo¬ 
rine group may furnish a kind of homologous, perhaps 
polymeric, series, and the sulphur group another homo¬ 
logous series, derivable from the first by some simple 
means, similar to those applicable in the hydrocarbon 
series. In other words, that a species of polymeric rela¬ 
tionship possibly exists between the chlorine group mem¬ 
bers, and another and higher, more complicated, kind of 
polymerism connects this group with the sulphur group, 
and connects it intimately. To take a case of polymerism 
in a hydrocarbon group observing boiling-point relations, 
the group given by Schorlemmer in his “ Chemistry of the 
Carbon Compounds” (p. 35) deserves notice. This group 
comprises the following :— 

Acetylene, .. .. C2 H2 
Benzene .. .. C6 Hg, and adding boiling-pnts. = 353°. 
Styrolene, .. .. Cs Hs, reckoned above —273° as zero 

= 419° 
Hydronaphthalene, CI0HI0 =487°’ 

T le ordinary homologous series with their gradually rising 
b .iling-points are too well known to need further than 
mentioning. 

Here it may be noticed that the boiling-point of styro¬ 
lene is nearly the mean of those of the other two members, 
benzene and hydronaphthalene, standing next above and 
below it; just as in the case of chlorine, bromine, and 
iodine, whose boiling-points are respectively 240°, 318°, 
and 4730 (reckoned above absolute zero by Carnelly and 
Williams). 318° for bromine is not very far from the 
mean between (Cl) 240° and (I) 473°, which is 356°. All 
this, of course, is a speculation intended to illustrate the 
line of analogy suggested by the comparisons mentioned ; 
still future experimental research may show that there is 
truth in it, but the patient experimental vyork alone can 

give the means of clearing up the mist which at present 
seems to overhang the whole question. It has often re¬ 
quired the exertions of a master-mind and a master-hand 
to convince men that they really are in a mist, and the 
researches of Victor Meyer have recently done much, one 
may indeed say most, to convince the world of chemists 
that their elemental atmosphere is by no means so clear 
or cloudless as they had once imagined ; also that much 
requires yet to be done ere the clear truth-light shines 
down upon them with unsullied brightness and splendour. 

ON MANURE PHOSPHATES. 

By K. WALTER, 

Chemical Engineer, Aurelais, Belgium. 

(Concluded from page 38.) 

To the third group, the phosphates which are quite or for 
the most part soluble in citrate of ammonia belong some 
few sorts of guano ; those, for instance, which contain up 
to 30 per cent of their phosphoric acid soluble in citrate. 
There are also some few natural phosphates containing 
a few per cents of their phosphoric acid soluble in the 
citrate. Then the so-called retrograded superphosphates. 
I have had myself superphosphates in work which held in 
the beginning ii-5 per cent of phosphoric acid soluble in 
water ; after three years they only contained 1-5 per cent 
of it. It is a great injustice against superphosphate 
manufacturers that in England as well as in Germany this 
retrograded phosphoric acid is counted worthless in the 
market; the more so since for more than ten years an exaCt 
process of analysis has been known which determines the 
difference between natural and retrograded phosphoric 
acid. There exist lots of superphosphates which contain, 
after four to five months’ storing, one-tenth to one-sixth of 
their phosphoric acid formerly soluble in water in a re¬ 
trograded state, which latter is soluble in citrate of ammo¬ 
nia. Different raw phosphates have not been employed 
up to the present time because of their property of forming 
superphosphates which retrograde. The precipitated 
phosphates originating from a well conducted manufactory 
chiefly belong to this group. Such a one has 85 to 95 per 
cent of its phosphoric acid soluble in the citrate ; it has 
not, however, up to the present time been sold either in 
Germany or in England, at all events not at the price it 
is worth. 

Toulie years ago proved, by very extensive experiments 
(see his work mentioned on page 37), that bibasic phos¬ 
phate of lime (which is soluble in the citrate) has the same 
effeCt as superphosphate, even in poor sandy soil. Alas ! 
neither the English or German agricultural chemists would 
credit this experience—and yet they were unable to give 
the slightest proof to the contrary. Even when Toulie’s 
experiments were shown to be quite correct by their being 
repeated by Dr. Petermann, and after the latter officially 
announced (in the year 1877) that from January 1, 1878, 
in all phosphates coming under the control of the Belgian 
Agricultural Stations all phosphoric acid soluble in citrate 
of ammonia must be counted as assimilable and of the 
same value as soluble in water, not a hand in England or 
Germany was lifted to follow the praiseworthy example. 

Likewise the trials of Grandeau* (manager of the Che¬ 
mical Agricultural Station of Nancy, France), on a very 
extensive scale and repeated for several years, have proved 
that precipitated aCts not only with the same speedy 
efficacy as superphosphates, but even with greater. 

It is further shown, by the experiments of Petermann, 
that phosphate of iron and of alumina (soluble in citrate) 
are even far more efficient when employed as manure 
phosphates than even superphosphate and precipitated 

* “ Annales de la Station Agronomique de l’Est, France,” vol. ii- 
(See also BUdermann’s Centralblatt fiir Agricultur Qhcmie, 1878, 
Band 2, Scite 650.) 
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phosphate of lime. Up to the present time it has been 
taken for granted by nearly all chemists that the process 
which takes place in some sorts of superphosphates, com¬ 
monly called retrograding, is caused by oxides of iron and 
alumina, which form, with a part of the mono-basic phos¬ 
phate of lime, bibasic phosphates of iron and alumina 
insoluble in water. Be it so, there is then an additional 
reason to value the retrograded phosphoric acid as not 
only equal but even higher than the superphosphate itself. 
If superphosphate comes into contact with the soil this 
process does not seem to take place, but rather that 
tribasic phosphate of lime, and perhaps of iron also, is 
formed. For if bibasic phosphate of iron and alumina is 
employed direCtly for manuring, the result is far more 
favourable than with precipitated phosphate (soluble in 
citrate), the result of this latter being already superior to 
that of superphosphate. 

These are faCts stated by different eminent agricultural 
chemists, and put to trial by the experience of years and 
years. It is not the case, however, that only bibasic 
phosphate of lime, iron, and alumina are soluble in citrate 
of ammonia, the tribasic are also soluble under certain 
circumstances. Nobody, I think, would be able to make 
a precipitate (dried at not over 100° Celsius), of which not 
always a certain portion is soluble in the citrate, at all 
events I myself never succeeded. On the contrary, it is 
very difficult to make a product which is thoroughly soluble 
in the citrate. 

I have worked for three years at this subject, but I must 
confess the results obtained in the laboratory differ from 
those in the manufadtory, a result which I cannot as yet 
explain. It would occupy too much space to enter into all 
the readtions which can occur in phosphate making. True 
it is that for the chemists the analysis after the citrate 
method is very tedious, but this is not a sufficient reason 
to suppress a progress made by science and proved by 
pradtice; and if the French and Belgian chemists were 
obliged to accommodate themselves to it, the English and 
German chemists will, sooner or later, be obliged to do the 
same. 

The manufadture of precipitate is only carried on with 
advantage in places where muriatic acid, and at the same 
time mineral phosphate, are to be had at a very cheap 
rate. There are at present only two works existing in 
France, and more will hardly be eredted, the muriatic acid 
having too great a value in France. One of these works 
is carried on with great success, being able to reckon (an 
exceptional case) the muriatic acid at an extremely cheap 
rate, and being in the neighbourhood of rich layers of 
phosphate containing very little iron, alumina, and car¬ 
bonate. Besides this, the work is managed extremely 
well, having the advantage of the many years experience. 
The other work mentioned has not yet made a produdt 
sufficiently rich in phosphate soluble in citrate. This 
branch of manufadture is only remunerating when the pro¬ 
dudt has at least nine-tenths of its phosphoric acid soluble 
in the citrate. 

In Belgium there exists one work for manufadture of 
precipitate, eredted by the writer. The delivery of muriatic 
acid at a cheap rate being assured for several years, and 
the raw phosphates being cheap enough, the work can be 
carried on with fair success. The raw phosphate is 
coprolites from the neighbouring French Ardennes, con¬ 
taining 35 to 40 per cent of phosphate of lime, and only 
7 to 8 per cent of carbonate. The phosphate of Mons, 
which would be for here so very convenient, is, as men¬ 
tioned already, not fit to be used for this manufadture ; it 
wants more than double the quantity of muriatic acid for 
its decomposition than it ought to do for the manufadture 
to be profitable. 

In most cases, phosphates which contain much phos¬ 
phate of alumina and iron are also unfit for the manufac¬ 
ture. This is the reason why the work eredted at Muhl- 
heim on the Rhine, Germany, by an English company did 
not succeed. They intended to work Nassau phosphate, 
which is not fit for the manufadture—containing too much 
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iron and leaving too much phosphoiic acid in the residues ; 
besides this, muriatic acid can be sold in Germany at a 
much higher rate than it could be employed with profit for 
the manufadture in question. Then, also, the manage¬ 
ment was not at all up to the task of making soluble phos¬ 
phate. It is the problem of the precipitate manufadture 
to employ phosphates which are too poor for the super¬ 
phosphate manufadture. 

In Belgium and France the same rate is realised for the 
precipitate as for the superphosphate—o-8o fr. per kilo- 
grm. of phosphoric acid, taken in large quantities ; the 
former of course pays more. There is no doubt the 
time will come that good precipitate will be paid for at 
even a higher rate than superphosphate, if only on account 
of its richness, which renders it more fit for transportation 
to a distance. Already more than half the quantity pro¬ 
duced is sent to the French and Dutch Colonies. 

Superphosphate with 20 per cent of phosphoric acid is 
not easily to be found in the maiket, while precipitate can 
easily be made with 35 to 38 per cent of phosphoric acic. 
Because of its finer division it is also much better adaptt d 
for top-dressing (a method of manuring which in later 
years has been more and more employed), not to speak cf 
its harmlessness : while superphosphate before decomposed 
by the soil is a poison to the young plants. 

To work in the diredtion which Petermann and other 
agricultural chemists’ results of experiments indicate, 1 
would be very desirable to bring into the precipitate as 
much phosphate of iron and alumina as possible; but »1 e 
technical difficulties have been up to the present too great. 
Not only are large Quantities of phosphate of iron and 
alumina, insoluble in the citrate, formed in the proces- 
of precipitation, but precipitate with too much of the 
latter phosphate is, on account of its fine division, too 
difficult to work in the filters and presses. If a precipitate 
contains one-fourth of its phosphoric acid united to ircn 
and alumina, this is the utmost obtainable until other 
means are found. 

To the last of the four groups belong the superphos¬ 
phates. They are manufactured of from 11 to 12 per cent 
of phosphoric acid soluble in water. One of less than 
11 per cent is hardly to be found now in the market; and 
to make them richer than 22 per cent, and at the same time 
dry, will be also too costly. As mentioned already, in 
Belgium and in France the phosphoric acid soluble in 
water is no longer considered in the analysis; all that is 
soluble in citrate of ammonia is taken for soluble and im¬ 
mediately assimilable. It is my opinion the experiments 
of Dr. Petermann and others, at present going on, will 
prove evidence—as already, however, proved practically 
—that even certain phosphates, not soluble in citrate of 
ammonia are just as speedily assimilable as the before- 
mentioned. 

Superphosphate is, strictly taken, a necessary evil. 
No one will be hardy enough to maintain that monobasic 
phosphate of lime (superphosphate) is assimilated by the 
plant as such ; and every one who is experienced in the 
subject will agree that the superphosphate finds in the 
soil more carbonate of lime, oxides of iron and alumina, 
than necessary to transform it speedily into bibasic and 
tribasic phosphates. The two latter are, then, taken up 
and put into an assimilable state by the salts of ammonia, 
soda, potash, and the carbonic acid to be in such solution 
assimilated by the plants. 

It is equally a great question if the arsenic brought into 
the soil by means of the superphosphate in the long run 
does not create an injurious aCtion. Sulphuric acid em¬ 
ployed for superphosphate making contains sometimes 
quite formidable quantities of arsenic, which in this man¬ 
ner is incorporated with the soil in a soluble state. How¬ 
ever, natural phosphates aCting mostly too slow, bones and 
guano not being available in the market in sufficient quan¬ 
tity or sufficiently cheap, and as advantageous means of 
producing sufficient quantities of lime, iron, and alumina 
phosphates are not yet known, the superphosphate will still, 
therefore command the market. The manufacture of pre* 
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cipitatewill go on beside the superphosphate manufacture, 
like the soda-ammoniac process beside the old process of 
making soda-ash. 

There is still a produdt to mention which is made in 
Germany, liquid phosphoric acid, sold in barrels, of course 
impure, and not free from monobasic lime and iron phos¬ 
phate. It is used for certain mixed manures, which have 
to be comparatively rich in phosphoric acid. 

GENERAL OUTLINE OF A 

NEW THEORY OF MOLECULAR SUBSTITUTION, 

AS CONCEIVED AND ELABORATED FROM THE 

STANDPOINT OF THE “ TYPO-NUCLEUS ” THEORY. 

By OTTO RICHTER, Ph.D. 

In pondering the precise nature of the various molecular 
changes which accompany the process of substitution 
proper I was not long in satisfying myself that, over and 
above the method of reciprocal or two-sided transfer which 
characterises the ordinary process of double decomposi¬ 
tion (Chemical News, vol. xxxix., p. 59), other modes of 
transmission were yet resorted to in nature’s laboratory 
which had hitherto eluded the attention of chemists, either 
because the accompanying changes were stridtly intra¬ 
molecular, or because they consisted in the one-sided 
transfer of one single subjundt only. It is with the aid of 
these broader views and conceptions that I hope to suc¬ 
ceed in expounding the true modus operandi of that 
wonderful species of mechanism which presides over this 
particular order of chemical phenomena. From an ex¬ 
tensive series of researches on this subjedt I have, further, 
been led to conclude, that the said mechanism is indebted 
for its main source of motive power to the fundamental 
law of quantivalence or thermal bond-relationship, which 
again, for its proper manifestation, depends entirely on 
the support and co-operation of the fundamental law of 
multivalence or physical impadt-relationship. The nexus 
causalis thus affirmed to exist between these three kinds 
of agencies naturally suggested to me the exadt logical 
order in which the two laws just spoken of ought to be 
studied and discussed. The present communication 
bears the title :— 

On the Fundamental Law of Multivalence or Physical 
Imp act-Relationship. 

In reflecting on the primary cause of those simple 
numerical relations which are found to obtain between 
the equivalent volumes and vapour-densities of aeriform 
bodies, I have at length been brought to recognise the 
general law which dominates this section of natural 
philosophy. The law in question, is regarded by me 
as the outcome of certain dynamic relations established 
between the elasticity, vapour-density, and heat-emitting 
energy of aeriform substances, and may be briefly enun¬ 
ciated as follows :—Under the same conditions of tempera¬ 
ture and pressure equal volumes of aeriform bodies, whatever 
their atomic weight and chemical composition may be, 
always contain an equal number of molecules. Taking 
the reality of this law for granted my next duty will be to 
expound the fundamental law of multivalence, and to 
point out its intimate connedtion with the law of aeriform 
bodies just enunciated. In my opinion the law of mul¬ 
tivalence is the outward manifestation of a powerful 
tendency inherent in all chemically simple bodies to 
undergo the process of self-condensation, in virtue of which 
two or more univalent molecules, 2E2, may by a species 
of physical impadt become cemented together in such a 
way as to give rise to a series of progressively', more com¬ 
plex, and specifically heavier molecules, for which I shall 
employ the terms—bivalent, trivalent, quadrivalent, &c. 
The class of molecules under consideration have, more¬ 
over, this charadteristic feature in common, that they are 

capable of preserving the fundamental type originally 
impressed upon their parent molecules. In further illus¬ 
tration of this subjedt I shall now present the reader with 
a brief summary of such valuable experimental evidence 
as may be adduced in proof of the general soundness of 
this new dodtrine of molecular self-condensation. 

Commencing with the class of non-metallic elements 
we encounter in the highest member, 2SI2 of the sulphur 
series, 2S2 ; 2S4 ; 2S6 ... 2Si2, a notable instance of self- 
condensing energy. To this molecule with a vapour- 
density six times greater than what by theory pertains to 
the first or parent molecule of the series, there became 
added afterwards a second modification, 2S4, which, by 
its vapour-density, is evidently pointing to the second 
member of the series. A similar series, 202 ; 2O4 ; 2O6, 
but of half the length only, is met with in the case of 
oxygen, the second member of which corresponds no 
doubt to the ordinary atmospheric variety, while the 
third member, so-called ozone, is a more recent discovery. 
Turning to the element nitrogen only one modification is 
familiarly known to us, but in striking contrast with the 
common pradtice I have good reason for identifying it 
with the second member, 2N4(N2 = i4), of the series. It 
is worthy of mention that, although the first or generating 
members of the three series before us have not yet been ob¬ 
tained in a state of isolation, they are, nevertheless, by com¬ 
mon consent and from purely theoretical considerations only, 
believed to exist as such in a great variety of chemical 
combinations. Glancing, in the next place, at the class 
of metallic elements I shall seledt from among their more 
volatilisable members, first, the quasi-metallic element, 
phosphorus, the only known modification of which is by 
its vapour-density held to correspond to the fourth 
member, 2P8, of the series, while the lower members can 
be shown to exist as such in combination with sulphur, 
oxygen, and other non-metallic elements; secondly, the 
truly metallic element, mercury, which belongs to the 
rare class of metals, whose generating molecules in passing 
from the liquid into the aeriform state, so far from under¬ 
going a process of self-condensation, are adtually, to judge 
from their vapour-density, made to split up into two equal 
halves, so that in the case of mercury the resulting semi- 
valent molecule will claim to be expressed by the symbol, 
2Hg(Hg2 = 4oo). We are now in our general survey 
brought face to face with hydrogen, the specifically highest 
and certainly the most remarkable of all the metallic ele¬ 
ments. I will only observe here that in the free state hydro¬ 
gen seems to be entirely destitute of the power of self-con¬ 
densation, whereas after being combined with carbon, 
whereby it gives rise to the prolific family of the hydro¬ 
carbons, that same element appears to have acquired a 
degree of self-condensing energy which places it on a par 
with sulphur, carbon, and other elements. 

Having now briefly explained to the reader the general 
import and significance of the law of multivalence as 
applied to chemically simple substances, whereby it gives 
rise to a number of variously extended series of deriva¬ 
tives, which have all of them this charadteristic feature 
in common, that they are construdted on the fundamental 
type of principal nuclei, I shall in the next place consider 
the law of multivalence in connedtion with that class of 
chemical combinations which are formed by the diredt 
union of the aforesaid principal nuclei with outer conjundt 
molecules (Chemical News, vol. xxxix., p. 48). 

Confining my remarks to the four elements, carbon, 
sulphur, nitrogen, and oxygen, and to the first two series 
of derivatives, the following combinations have been 
seledted and embodied in the annexed table of chemical 
formulre. 

In commenting on this scheme (next page) I may observe 
that the compounds before us belong each and all to the 
class of so called anhydrides, but although bearing a 
strong resemblance to each other in their general chemical 
charadter and deportment, I have satisfied myself that 
there exist certain important constitutional differences 

1 between them which it becomes incumbent upon me to 
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Table of Chemical Formiilce Representing Combinations of Principal Uni-orbivalent Nuclei with one Species 
of Outer Conjuncts. 

Bivalent Nuclei, $ Outer Conjundts. Univalent Nuclei. 

2C2 

xst Series 2S2 
2N2 

Outer Conjundts. 

S2; S4) 
vacat 
vacat j 

2C4| 
2nd Series 2S, 

02; 04; Oe; Og ) N 
O2; o 4 > 

2N4SO2; 04; 

06 
06 

, n4 
O12 ^ N2 ; N4 
0I0j vacat 

) S2; S4; S6; S8 
Nsf vacat 

I vacat 

point out. For this purpose I have bethought myself of 
dividing these anhydrides into two separate classes. 
Among the first class I shall include all those compounds 
whose outer conjundls are composed of an even number 
of univalent sulphur, nitrogen, or oxygen molecules, and 
among the second class I shall include all those com¬ 
pounds whose outer conjundts are composed of an uneven 
number of the aforesaid molecules. By this proceeding 
we are enabled to perceive at a glance the true reason 
why, as a general rule, the vapour-densities of the first 
class of molecules correspond to one-half only of their 
calculated value, while the vapour-densities of the second 
class correspond to the full amount of that value. Now, 
in my mode of viewing, the cause of this singular dis¬ 
crepancy must be sought in the circumstance that the 
univalent molecule of sulphur, nitrogen, and oxygen, and 
consequently also their multiples by an uneven number, 
stoutly refuse being split up into two equal halves, while 
their bivalent modifications seem to offer no formidable 
obstacle to that operation. On these premises we may 
readily trace the molecular changes which accompany, for 
instance, the splitting up of a molecule of anhydrous 
oxalic acid (dicarbo-trioxide), 2C4C>6, into a molecule of 
carboxide and a molecule of carbo-dioxide. Accordingly 
the first stage of the process, which requires the co-opera¬ 
tion of two molecules of dicarbo-trioxide, will be marked 
by the transfer of a univalent molecule of oxygen from 
one molecule of the trioxide to the other, with formation 
of a molecule of dicarbo-dioxide, 2C404, and a molecule 
of dicarbo-tetroxide, 2C40s, both of which, according to 
my theory, ought to be, as they are in fact, very prone to 
split up into two equal halves, namely, the former into 
two molecules of carboxide, 2C202, and the latter into 
two molecules of carbo-dioxide, 2C204. Applying our 
hypothesis to other combinations we can, further, under¬ 
stand why the vapour-density of hydroxide corresponds 
to the formula 2H2O21 while the vapour-density of hydro¬ 
chloride corresponds to the formula 2HCI; for in either 
case the direct union of a univalent molecule of oxygen, 
on the one hand, and a univalent molecule of chlorine 
on the other hand, with a hydrogen nucleus gives rise 
first of all to the molecules 2H202 and 2H2CI2, but owing 
to the circumstance that oxygen belongs to the class o^f 
indivisible elements, while both hydrogen and chlorine 
belong to the class of readily divisible elements, the final 
result will be that the molecule of hydroxide remains 
intact, while the molecule of hydrochloride splits up into 
two equal halves. In connedtion with this subjedt I may 
yet be permitted to dwell on the seemingly anomalous 
behaviour of certain compounds, which, from the bivalent 
charadter of their principal nuclei, as well as their outer 
conjundts, ought to prove by their vapour-densities that 
in obedience to the general rule they have undergone the 
operation of splitting, whereas in reality no such change 
has taken place, or at all events not within the limits of a 
certain low temperature. The first of these exceptions is 
cyanogen, which, by its vapour-density, claims to be re¬ 
presented by the formula 2C4N4 ; nevertheless, and 
although it is composed of a bivalent molecule of carbon 
and a bivalent molecule of nitrogen, our substance refuses 
to split up into two equal halves, even at a high tempera¬ 
ture. But apart from this there can be no doubt, on the 
other hand, that the hypothetical semi-cyanogen with the 
formula 2C2N2, does really exist as such in a vast number 
and diversity of organic compounds, as, for instance, in 
aceto-nitrile, 2H3C2; 2C2N2, where it is formed by the 
adtion of ammonia on hydric acetate. The second ex¬ 
ception is nitrous acid, which exhibits a curious anomaly 

in this respect, that, below 82° F., it possesses a vapour- 
density corresponding to the formula 2N40s, while at a 
higher temperature it shows a vapour-density correspond¬ 
ing to the formula 2N204, clearly proving thereby that 
the nitrous acid molecule has under the influence of heat 
been made to split up into two equal halves. 

In the preceding pages it has been my endeavour to 
familiarise the reader with the most striking and charac¬ 
teristic features of the law of multivalence, and to de¬ 
monstrate by a great variety of strong experimental 
evidence its intimate connedtion with the law of vapour- 
densities. I will only add in conclusion that in my treat¬ 
ment of the subjedt before us I have as much as possible 
confined myself to what I considered absolutely necessary 
for the proper comprehension of the fundamental law ot 
quantivalence. 

COAL-TAR COLOURS AND THE ELECTRIC 

LIGHT. 

By Dr. GREIFF. 

The author seeks to show that even in case the manu- 
fadture of gas were to cease, the supply of raw material 
for the production of artificial colours would not be im¬ 
perilled. 

In order to find a standard for the quantities of 
anthracen and benzol now required, it may be assumed 
that 30,000 kilos, of alizarin paste at 10 per cent are pro¬ 
duced daily. The minimum quantity of pure anthracen 
needful would therefore be 3000 kilos, daily, or 900,000 
kilos, per year. This necessitates the annual distillation 
of 360 million kilos, of tar, containing on an average J 
per cent, of anthracen. The production of aniline 
amounts to 12,000 kilos, daily, requiring 13,300 kilos, 
benzol, and also obtained from the same 360 million kilos, 

of tar. 
Future inventions will further heighten the importance 

of coal-tar so long as it is regarded as the sole source of 
the aromatic hydrocarbons. 

But in case a partial scarcity of this substance should 
arise, we have firstly the proposal to obtain tar, not as a 
residue, but as a primary product by the dry distillation of 
coal, and to attempt the proportionate increase of its more 
valuable ingredients. A quantity of tar might be obtained 
by an improved construction of certain furnaces for metal¬ 
lurgical purposes, and of coke-ovens—for which, while the 
present ample supply is obtained from the gas-works, 
there is little inducement. 

It is also possible that the worthless hydrocarbons in 
tar may be transformed into benzol and anthracen. The 
valuable products of coal-tar do not exceed 3 to 4 per 
cent, along with 30 to 40 per cent of oils, boiling at high 
temperatures, and of solids, a minority of which only are 
recognised as definite chemical individuals. 

But there is a still simpler and easier method of ob¬ 
taining aromatic hydrocarbons in more than sufficient 
quantity. Liebermann and Burg, Wichelhaus and Salz- 
mann, and other chemists, have passed wood-tar and the 
tar of lignite through ignited tubes, and have invariably 
recognised the formation of aromatic hydrocarbons. 
These observations would have a mere scientific value did 
they not extend equally to the mineral oils of the Cas¬ 
pian and the tar—at present useless—which is obtained 
as by-product from their rectification. In order to decide 
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this question we must consider whether the raw material 
is present in sufficient quantity ; what is the yield of 
benzol and anthracen ; and, finally, what is the cost of 
the process ? All these points receive a favourable reply. 
Letny (Dingier's Polytech. Journal, 229, p. 353), shows 
that the produdt of crude mineral oil for the year 1875 was 
240 million kilos.—a quantity easily susceptible of being 
greatly multiplied. After obtaining the luminous and the 
lubricating oils, more than one-half remains behind, and 
is partly used as fuel on board the steamers on the Wolga. 
Letny has decomposed this residue at a red heat and ob¬ 
tained from it a produdt, about one-third of the original 
weight of the tar, which yields 4-6 per cent benzol, 5*2 
toluol, and 3-1 per cent of anthracen, and which can be 
Worked far more easily than coal-tar, though yielding 
the same hydrocarbons in the same succession. The 
120 million kilos, of tar represent, therefore, as far as 
the yield of valuable aromatic hydrocarbons is 
concerned, from 200 to 400 million kilos, of coal-tar. 
The produdtion of petroleum on the Caspian is only in 
its infancy. 

Similar results have not yet been adtually obtained from 
the residues of American petroleum, but it is highly pro¬ 
bable that they also will prove available sources of 
aromatic compounds. Hence should even the last gas¬ 
works in the world come to a close there is no reason to 
fear a deficiency in the supply of benzol and anthracen.— 
Die Chemische Industrie. 

ON SOME WATER FROM THE RIVER DART 

WHICH DESTROYED FISH. 

By Dr. T. L. PHIPSON, F.C.S., &c. 

In my notes of some analyses of waters recently published 
in the Chemical News I have alluded to the importance 
of the indication furnished by phosphoric acid in the ana¬ 
lysis of potable waters : I stated that, having tested a 
considerable number of spring and river wraters for this 
substance, I had found it generally absent, and that when 
present it is undoubtedly a bad sign. When I wrote that 
Paper I had not access to the whole of my Laboratory 
memoranda, and I have since found in my notes of 1875-6 
an examination of a specimen of water from the River 
Dart, taken at a portion of its course where it was found 
to be injurious to fish, and killed large numbers of trout. 

Instead of yielding some iS to 22 grains of total residue 
per gallon, as we might expedt in an ordinary specimen of 
river water flowing through populous districts, it gave a 
very much worse result. I found this water somewhat 
turbid, and it showed a slight deposit of organic matter 
(vegetable debris, fragments of Algae); it was neutral to 
test-paper. It gave— 

Total residue, 52*50 grains per gallon imperial. 

Grains. 

Nitrogenous organic matter, burning with a 
bad odour; nitric acid, and ammonia .. 17*50 

Phosphoric acid. 3-25 
Mineral matters: carbonate of lime (chiefly 

silica, sulphate of lime, alkaline salts, &c... 31*75 

The strata through which this water flows is the chalk 
of Kent. The presence of so much organic matter and 
that of phosphoric acid to so large an amount points 
either to sewage contamination or to refuse from chemical 
works finding its way into the river near the spot where 
this sample of water was taken. The former suggestion 
appears the most probable. This analysis was made in 
December, 1875 ; and in February, 1876, I examined a 
large trout that had died in this water. No poison could 
be detected in the stomach and intestines ; strychnine and 
picrotoxine were more particularly sought for. The gas 
contained in the air-bladder, which was much distended, 

had a very foul odour (it is usually odourless, or nearly 
so) ; and at the commencement of the oesophagus I found 
a piece of printed paper, half swallowed and partially 
digested, bearing the date 24th November, 1875. 

NOTICES OF BOOKS. 

Elementary Lessons on Sound. By Dr. W. H. Stone, 
Ledturer on Physics at St. Thomas’s Hospital. With 
Illustrations. London : Macmillan and Co. 1879. 

The speciality of Dr. Stone’s well-written Manual is the 
large amount of attention devoted to the consideration of 
the connexion between acoustics and music; in fadt there 
is no elementary work that we know of in which this 
branch of the subjedt is so well and fully treated. Be¬ 
ginning with the different methods by which sound is 
produced—whether by strings, rods, plates, bells, mem¬ 
branous reeds, columns of air, heat, or eledtricity—it 
gradually leads up to the modes by which it is propagated, 
its velocity, wave-motion, iefledtion, and refradtion. In¬ 
tensity, consonance, and interference are well described. 
The chapter on Pitch is also a good one, the various me¬ 
thods of tonometry being very clearly given. The mixed 
question of standard pitch is also lucidly described, as 
well as the courses which have led to the gradual rise in 
pitch that has taken place in European orchestras. 

Chapter V. is devoted to the consideration of the nature 
of musical sounds as distinguished from mere noises ; and 
Chapter VI. to the effedts of heat, atmospheric pressure, 
moisture, and density on sound in general. The difficult 
questions of scales, chords, temperaments, and tuning are 
clearly treated. We see no mention in this chapter of 
the Oriental scale, which differs from ours, and cannot 
therefore be noted according to our notation, although 
Eastern melodies can be reproduced on a perfedt instru¬ 
ment, such as the violin. It may be briefly mentioned 
that, owing to the intervals between all the notes except 
the first and second being different to ours, harmony is 
impossible except in odtaves. The different attempts of 
Perronet Thompson, Pole, Bosanquet, and others to pro¬ 
duce instruments with perfedt temperaments are fully 
described and illustrated, as well as Mr. H. Bassett’s 
ingenious comma and telephonic trumpets, in which per¬ 
fedt intonation is very closely approached. 

An excellent description of the different kinds of mu¬ 
sical instruments, and the principles upon which they adt, 
is given in Chapter VIII. In this chapter there is a very 
clear and succindt description of the mechanism of the 
human ear, which the author very properly treats as a 
musical instrument. The same remarks apply to the 
description of the organs of the human voice. 

The illustrations, of which there are nearly seventy, are 
generally good, but many of them seem to be badly over¬ 
printed, and some are from worn-out or damaged blocks. 
When will our English scientific publishers take a leaf out 
of the books of our American brethren in this respedt ? 
They are completely distancing us in the art of wood 
engraving as applied to scientific illustration, as any one 
may see by opening the “ Scientific American,” or any 
similar paper published on the other side of the Atlantic. 

We should have been glad to see a fuller description of 
the telephone, microphone, and their congeners. In a 
work on Sound published in 1879 they surely deserved a 
better fate than being dismissed with exadtly nine lines of 
mention. Prof. Tyndall’s researches on the refledtion of 
sound from layers of different temperatures also deserved 
fuller treatment. The phonograph, too, is dismissed in 
five lines, and Captain Galton’s is not even mentioned, 
at least as far as we could discover. 

With the exception of the woodcuts the book is well 
and clearly printed, and the frequent side-headings will be 
a great convenience. Beyond the few defedts we have 



Chemical N twf, I 

Augusj i, iS;g. / 

pointed out we have no reason to say anything but in 
praise of Dr. Stone’s little book, except that the index is 
a miracle of meagreness, and ought to bring down on his 
head the major anathema of the Index Society. Never¬ 
theless we heartily recommend his book not merely to the 
science student, but to the musician who really wishes to 
be instructed in the scientific principles of the glorious 
art he practises. 

CORRESPONDENCE. 

TESTING COMMERCIAL POTASH. 

To the Editor of the Chemical News. 

Sir,—Some information recently gathered personally in 
the United States and Canada as to the commercial 
potashes produced there will, I think, be of interest to 
many of your readers. Being the managing director of 
a concern producing caustic potash free from soda, the 
subject naturally was one of great interest to me. 

I visited the Montreal potash warehouses—a special 
warehouse where all the potashes produced in Canada 
are taken to be officially examined, tested, and branded, 
according to their quality as “firsts,” “seconds,” or 
“ thirds.” I was told that the system of examination and 
testing employed was most complete, and that the official 
branding here of quality was universally accepted with¬ 
out question. The inspector informed me that he first 
inspected the general condition of the casks; that they 
were thnen opened and the contents examined for colour 
and appearance, and a carefully drawn average sample 
taken to ascertain the amount of potash they contained ; 
that this was most exactly ascertained and calculated by 
a standard solution of sulphuric acid and litmus paper ! 
On gently hinting to the official inspector that this was 
hardly a satisfactory manner of procedure, and that the 
only accurate way would be by also ascertaining the 
actual potash contents in the usual way by the platinum 
method, I was astonished to find that he was quite 
ignorant of the difference between the two alkalies, 
potash and soda 1 

It will be manifest to all your readers that there is 
nothing to hinder adulteration with soda-ash to almost 
any extent, and that that the potash will pass the in¬ 
spection perfectly—a good 58 per cent soda-ash fused with 
the potash would easily come out as a “ potash ” of 78 per 
cent. Soda-ash is now worth in Montreal about £8 per 
ton, potash about £20 per ton, so that this source of profit 
will doubtless be availed of by enterprising producers of 
wood-ashes up in the country. 

In New York and Philadelphia there is no official in¬ 
spection, and out ofthe many consumers of wood-ashes that 
I saw and talked with in these districts, I only met one 
who actually tested his ashes for potash contenls. There 
was a general complaint, however, that “ somehow ” their 
production was often unaccountably short or unsatisfactory, 
even though the ashes contained a full strength of potash 
according to the alkalimeter. The reason I think of this 
is very evident.—I am, &c., 

W. J. Menzies, 

Managing Direftor Greenbank Alkali Works Co. 

St. Helens, Lancashire, July 23, 1879. 

CHRONOLOGY OF THE ISOMERIC PURPURINS. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xxxix., p. 255,1 find an 
article on the above subject in supplement to which I beg 
to say the following. 

55 
In December, 1871, Dr. Gessert of Elberfeld forwarded to 

Prof. E. Kopp, of the Technical Laboratory at Zurich, a 
bottle, labelled “ artificial purpurin,” and requesting 
thorough researches as so the nature of the “purpurins” 
contained in the substance. Dr. E. Kopp entrusted me 
with the working out of the subjeCl in question. The 
consequent investigations led to the method described 
by me in the Moniteur Scientijique, and it is in the same 
paper that the name of isopurpurin was given to the pro¬ 
duct separated from the original paste by my process. 
The investigations were published in March, 1872, 
and the results forwarded to Dr. Gessert, Prof. E. Kopp 
promising me at the same time to fully report the matter 
in the Moniteur Scientifique. I am unable to say why the 
publication was delayed from March to August, but it is 
highly probable that technical reasons were the cause. 

Mr. Perkin’s first preliminary publication of 1870 had 
not come to my knowledge at that time, and when the 
second preliminary report of 1872 appeared, my paper 
was already concluded. The full description of anthra- 
purpurin, however, only was brought out in 1873, fully a 
year after my paper on isopurpurin. 

Regarding the pure state of iso- and anthra-purpurin at 
the time of their description (1872 and 1873), later re¬ 
searches in both the subjects have shown that neither of 
the bodies described in the original reports (1872, iso-, and 
1873, anthra-purpurin) were the chemically pure ones. 
As to the isopurpurin, Prof. Morton has taken trouble in fully 
showing its having been a mixture in 1872, and, in faCt, 
only in 1876 Messrs. Schunck and Roemer succeeded in 
obtaining this body in a pure state. The same chemists, 
however, find that the original anthrapurpurin of Perkin 
was by no means a pure body, and came to the conclusion 
that just the faCt of its having been impure led to the error 
of its being “ sparingly soluble in alcohol,” the very 
quality forming the main difference between the iso- and 
anthra-purpurin. Messrs. Schunck and Roemer found 
the pure anthra-purpurin “ easily soluble in boiling 
alcohol,” (Ber. der Deict., 1877, p. 680) and a foot-note 
says :—“ Mr. Perkin describes his anthra-purpurin as 
sparingly soluble in alcohol and we found the same 
with a sample received from this gentleman. Probably 
this depends upon small quantities of impurities contained 
in the anthra-purpurin, and for this view speak the results 
of the analysis, and the small ability for crystallisation 
of the product, which is almost amorphous.” 

The above will easily show that the iso- and anthra- 
purpurin could not both claim the name of pure bodies 
at the same time of their original description, and that 
the investigation of both bodies had been made at same 
time, independently from each other. —I am, &c., 

J. Auerbach. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendns Hebdomadaires des Seances, VAcademie 
des Sciences. No. x, July 7, 1879. 

Identity of Bacillus Amylobadter and of the 
Butyric Vibrio of M. Pasteur.—P. Van Tieghem.— 
The author contests the identity of these organisms, which 
had been asserted by Prazmowski, of Leipzig. The 
details of the paper are micro-botanical rather than 
chemical. 

Evaporation of Water under the Influence of 
Solar Radiations which have Traversed Coloured 
Glasses.—A. Baudrimont.—It appears from the faCts 
described that coloured glasses exercise a real influence 
upon the evaporation of water, and that the quantity 
vaporised varies with the nature of the colours. Green 
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and red are in general the colours least favourable to 
evaporation. Their relative adtivity fluctuated. Yellow 
and colourless glasses were the most favourable. In the 
experiments of 1859 blue and orange, which are comple¬ 
mentary colours, were almost equal in aCtion. The water 
of the basin of Arcachon presented the singularity that 
colourless glass was scarcely more adtive than green glass 
and was far surpassed by red glass. Red glass, which 
allows a slight evaporation of water is the one whose 
colour is extinguished by the smallest photometric thick¬ 
ness, whilst yellow and colourless glass let more light 
pass and produce the greatest evaporation. Green is 
often inferior to red in its adtion, although it transmits a 
greater quantity of light. The explanation of these 
phenomena is not readily found. Does heat alone undergo 
a kind of analysis under coloured glasses, as is the case 
with light? Is coloured light ultimately transformed into 
heat ? The author has long been of opinion that heat is 
essentially distindt from light, being due to a movement 
of the molecules, and not of their constituent elements, 
as is the case with light; the vibrations producing it are 
larger and less numerous in an equal time, and are pro¬ 
pagated with less speed. 

Thermo-chemical Study of the Alkaline Sulphides. 
—P. Sabatier.—The author describes the heats of forma¬ 
tion and of hydratation of the anhydrous sulphide of 
sodium, of the hydrosulphide of sodium sulphide, and of 
the corresponding potassium compounds. 

A New Metal Discovered by M. Telleff Dahll.— 
An account of the discovery and principal properties of 
Norwegium. (See Chemical News, vol. xl., p. 25). 

Commercial Trimethylamin.—E. Duvillier and A. 
Buisine.—Commercial trimethylamin is not, as M. Vincent 
considers, a simple product, but a very complex mixture, 
containing only from 5 to 10 per cent of trimethylamin, 
about 50 per cent of dimethylamin, besides mono-methyl- 
amin, mono-propylamin, and mono-isobutylamin. 

Verhandlungen des Vereins zur Befordenmg des 
Gewerbfleisses. June, 1879. 1 

Studies on Tempering Glass.— Dr. Schott.—An 
elaborate account of all the methods proposed for temper¬ 
ing glass. The paper does not admit of useful abstraction 
and its re-produCtion is specially prohibited. 

Report on Dephosphorising Steel by the Process ! 
of' Thomas and Gilchrist, and Proceedings of the 
Iron and Steel Institute for May 7, 8, and 9, 1879.— 
The author considers that though the process has not 
advanced beyond the experimental stage it is still im¬ 
portant to have shown that under certain conditions phos¬ 
phorus can be eliminated in the Bessemer converter. 

t Aniline-black.—Dr. Hasussermann.—Referring to Dr. 
Kayser’s paper, the author remarks that for the last ten 
years anilines containing mere traces of toluydin have 
been exclusively used in the production of aniline-blacks. 

Bulletin de la Societe Chimique de Paris, 
No. 12, June 15,1879. 

Preparation of Methyl-formic Ether and of Pure 
Methylic Alcohol.—C. Hardy and L. Bordet.—The 
authors prepare the former compound by placing in a 
flask formiate of soda, dried at 130° to 140°, and powdered, 
to which is added at once a mixture of methylic alcohol 
and hydrochloric acid, the three substances being in 
equivalent proportions, with a slight excess of methylic 
alcohol. To the neck of the flask is fitted a worm sur¬ 
rounded with cold water, which is not renewed. Above 
the worm is a delivery-tube, which leads the vapours into 
a second worm kept carefully cooled. The flask is plunged 
in cold water, which is gently heated to a boil. Wnen 
the water surrounding the first worm rises to 450 the 

operation is complete. In this manner, from 2 kilos, 
sodium formiate, the authors have obtained 1610 grms. 
pure formic ether, the theoretical yield being 1764. The 
ether is easily saponified by means of a solution of caustic 
soda at 30°, the exaCt standard of which is known, equi¬ 
valent quantities being taken. 

Pseudo-uric Acid.—E. Grimaux.—If uramile readied 
upon urea with elimination of water and ammonia there 
would be formed a body of the composition of uric acid. 
Elimination of ammonia, however, alone took place, and 
the pseudo-uric acid of Baeyer was formed. 

New Method of Formation of Glycocoll by means 
of Nitracetic Ether.—M. de Forcrand.—It appears from 
the researches Of Meyer and Stiiber that the hydrobromic 
and hydriodic ethers of the fatty series if heated with 
silver nitrite give rise to isomeric nitric ethers, which on 
redudlion yield alkalies. The author has applied the same 
readtion to the brom-hydric ether of glycocolic acid. 

Adtion of Ethylen upon Benzol in Presence of 
Aluminium Chloride.—M. Balsohn.—Among the sub¬ 
stances formed are ethyl-benzin, diethyl-benzin, and tri- 
ethyl-benzin. 

Adtive Principle of Insedt Powder.—G. Dal Sie.— 
This powder is obtained from species of Pyrethrum, of 
different origin. In 1876, Jousset de Bellesme extradled 
from P. carneum an alkaloid. In 1878, M. Rother dis¬ 
covered an acid, or rather a glucoside, possessing inseCti- 
cide properties. The author has obtained from the 
ethereal extradl a crystalline acid, and from the alcoholic 
extradl a resinous matter, which in contadl with dilute 
sulphuric acid splits up into sugar and another produdt. 

Moniteur Scientifique, Quesneville. 
July, 1879. 

Periodic Law of the Chemical Elements.— D. 
Mendeleeff.—From Liebig's Annalen, 1872. 

Notices of Foreign Researches.—E. Noelting.— 
These notes consist entirely of extradls from the Berichte 
der Deutsch. Chem. Gesellschaft. 

Medical Properties of the Salicylate of Soda.—A 
lengthy discussion on the value of the salicylates in the 
treatment of gout and rheumatism. 

Studies on Ultramarine.— T. Morels.—The com¬ 
position of natural ultramarine is by no means constant. 
The carbonate of lime found in it by Gmelin to the extent 
of 28 per cent belongs to the gangue in which the lazulite 
is embedded. Natural ultramarine does not resist alum 
and acids, but is decomposed by them with liberation of 
hydrogen sulphide often more readily than are artificial 
samples. There is consequently no means of distinguish¬ 
ing the natural from the factitious product. Dilute acids 
decompose artificial ultramarine with the evolution of 
sulphuretted hydrogen and sulphurous acid. The rose- 
coloured kind give off sulphurous acid alone. Concen¬ 
trated sulphuric acid is without action. Hot concentrated 
solutions of caustic alkalies turn the colour from blue to 
grey. Saturated solutions of alum decompose ultramarine 
slowly in the cold, but more rapidly with the aid of heat. 
At about 200° it is converted by acids into a violet ultra¬ 
marine, which finally becomes red. Ultramarine may be 
heated to redness without being decolourised, and with 
certain precautions it may even be incorporated in melted 
glass, but it begins to be affeCted at 120° and becomes 
less brilliant. The complete analysis of ultramarine is 
very laborious. The author gives here a process sufficient 
for the requirements of the manufacturer, and showing 
the silica, alumina, total sulphur, and soda. The sample 
is first decomposed by fuming nitric acid. No sulphu¬ 
retted hydrogen escapes, and the total sulphur remains in 
the liquid as sulphuric acid. The liquid is evaporated to 
dryness, the residue is taken up in a little water acidulated 
with hydrochloric acid, evaporated a second time, again 
dissolved in acidulated water, and the silica remaining 
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undissolved is washed with cold water upon the filter. 
In the filtrate the sulphuric acid is precipitated with 
barium chloride, when the weight of the barium sulphate 
shows the total weight of combined sulphur in the ultra- 
marine. Alumina is then precipitated by ammonia, and 
in its filtrate, after removing baryta by means of sulphuric 
acid, the soda is determined as sulphate. The properties 
required by consumers of ultramarine are a deep and 
brilliant colour, fineness, tindorial power, and resistance 
to alum and to acids. All these points are determined 
by comparative trials with a standard specimen. Papers 
or textile materials tinted with aniline-blues on exposure 
to the sun are bleached often in a few hours. No other 
blue employed for this purpose fades so rapidly. Papers, 
&c., tinted with ultramarine or with cobalt, leave a blue 
ash on incineration. If ultramarine has been used the 
ash is decolourised by the application of dilute acids, 
whilst the shade of cobalt, on the contrary, is brightened 
by this treatment. Papers, &c., blued with prussian blue, 
yield on ignition an ash which gives the reactions of iron. 

On Uralium, a New Metal of the Platinum Group. 
A. Guyard.—As far back as i86g the author discovered 
this metal in commercial platinum obtained from Russian 
ores. Next to silver it is the whitest metal known ; its 
malleability is as great as that of the purest platinum, 
but its dudility is much greater, and it is almost as soft 
as lead. Its melting-point lies near to that of platinum, 
and it is not volatile. Its sp. gr. = 20‘25, and its mole¬ 
cular volume, like those of osmium, platinum, and palla¬ 
dium, is 6'25. Its atomic weight has been found i87-25. 
In its chemical properties it is difficult to distinguish from 
platinum. 

Flour mixed with Mineral Substances.—C. Cail- 
letet.—The author’s method for deteding the tenth of a 
milligrm. of alum, magnesia, chalk, gypsum, arsenious 
acid, &c., added to 10 grms. of flour, depends on the in¬ 
solubility of the flour of wheat, rye, barley, &c., in chloro¬ 
form ; on their specific gravity, which is less than that 
of chloroform, and on the specific gravity of the mineral 
matters, which exceeds that of chloroform. He takes a 
perfectly dry glass tube 20 centimetres in height, and 
2 to 3 in diameter. 10 grms. of the flour are introduced, 
the tube is nearly filled with chloroform, corked, and 
shaken for a minute. It is then let stand in an upright 
position, and in a cool place for some time. The flour 
which floats on the surface is removed, the chloroform is 
decanted off and may serve for new operations, and the 
deposit is treated with cold distilled water, which dis¬ 
solves alum. The substances insoluble in water are 
colleded on a filter, dried, weighed, and examined 
physically and chemically. Mineral salts existing 
naturally in the flour are not deposited, but remain in the 
floating layer. 

M. Chevreul, now in his 93rd year, began his usual 
course of ledures on organic chemistry at the Museum of 
Natural History on June 10th. 

Chemiker Zeitung. 
No. 28, July 10, 1879. 

According to Dr. F. Brockhoff a solution of magnesium 
chloride is found preferable to water for filling gas-metres. 
There is no appreciable loss by evaporation, freezing is 
pradically impossible, and the gas is freed from ammonia. 

The stearin manufadurers of Paris and its distrid, who 
represent one-third of the produdion of candles in France 
and employ 6000 men, have petitioned for the abolition of 
the duty upon candles. 

Antiseptic Acftion of Acids.—According to Sieber a 
relatively small proportion of acid, o-5 per cent, prevents 
putrefadion. This property is conspicuous in the mineral 
acid, and in acetic acid. Ladic and boric acids are 
much less effedive.—Journ. Prakt. Chemie. 

5 7 
Chinese Galls.—A new kind of Chinese galls have 

been lately introduced. They are of the size of a plum, 
bent over at the point, and contain 72 per cent of tannin. 
—Arch. Pharm., ii., 724. 

Benzol and Benzin.—These names have generally 
been regarded as synonymous, but certain pharmaceutical 
works now apply the name benzin to a light petroleum 
produd. True benzol is soluble in half to three-quarters 
its weight of alcohol, while the petroleum spirit requires 
six times its weight.—Arch. Pharm., ii., 519. 

Acid Readion of Flowers.—It is not corred to assert 
that the juices of red flowers have always an acid reac¬ 
tion, whilst those of blue flowers read neutral or faintly 
alkaline. Vogel has shown that many blue flowers have 
an acid readion. The red flowers of Pisum sativum are 
neutral.—Akad. Wissen. Munich. 

No. 29, July 17, 1879. 

The “ new burette” construded by Dr. Lagrange seems 
according to the description to differ little from that of 
Binks. It is bifurcate above, the wider aperture serving 
for the introdudion of the solution, which is then dropped 
from the narrower orifice. 

Revue Universelle des Mines, de la Metallurgie, &c., 
Tome 5, No. 2, March and April, 1879. 

This issue contains no chemical matter save what is 
taken from the Comptes Rendus. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 11, July 10, 1879. 

Falsified Autographs.—The chief difficulty in the way 
of the ingenious forgers of such documents lies in the ink, 
which cannot be brought to exhibit the irregular fading of 
genuine ancient writings. 

Curious Behaviour of Lightning.—A house in the 
Avenue de Clichy was struck by lightning, which followed 
a water-pipe to the earth and then re-ascended to the 
fourth story. 

No. 12, July 17, 1879. 

This issue contains no original chemical matter. There 
is a curious account of the visit of M. Moigno to Rome 
for the purpose of obtaining the papal benedidion upon 
his “ Splendeurs de la Foi.” 

Reimann's Farber Zeitung, 
No. 27, 1879. 

The Rhenish papers announce the death of a girl from 
blood-poisoning, due to the alleged adion of dyed stockings. 
Dr. Reimann points out that this case, like others of the 
class, is stridly anonymous, and without any guarantee 
of its authenticity. 

La Correspondance Scientifique. 
July 15, 1879. 

Speed of Eledric Currents.—According to the recent 
investigations of M. Siemens, described in the Industrie 
Blatter, the speed of an eledric current, under the cir¬ 
cumstances of the experiment, is 30^2 geographical miles 
per second, or about 40 kilometres. 

Biedermann's Central-blatt. 
June, 1879. 

The Reverted Phosphoric Acid in Superphos¬ 
phates.—Prof. A. Millot.—It is supposed that those 
phosphates are most important for the nourishment of 
plants which are soluble in water containing carbonic 
acid. The attempt has been made to determine their 
value according to their solubility in the citrate and the 
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oxalate of ammonia. The adion of these reagents is dis¬ 
cordant. Certain aluminous and ferriferous phosphates 
dissolve very readily in the citrate of ammonia, but 
sparingly in the oxalate, whilst other phosphates behave 
in the inverse manner. These tests would lead us to 
assign a higher value to the phosphates of iron and alu¬ 
mina than to dibasic phosphate of lime. To determine 
the value of a superphosphate the author finds, first, the 
proportion of phosphoric acid soluble in water; secondly, 
the phosphoric acid soluble in acetic acid (from which 
that soluble in water is deduded), representing the bibasic 
phosphate of lime ; lastly, determination of the phosphoric 
acid soluble in a cold ammoniacal solution of citrate of 
ammonia, from which again the two former quantities are 
subtraded. The author finds that the presence of am¬ 
moniacal salts prevents to a great extent the reversion of 
soluble phosphates. 

Absorption of Mineral Matter by Plants.—P. 
Deherain.—Plants whose roots are placed in a solution of 
sodium chloride, either unmixed or accompanied by small 
quantities only of potassium and calcium chlorides, absorb 
sodium in smaller proportion the more of the other salts 
is present. 

On Schizomycetic Fermentation—Dr. A. Fitz.— 
In the warm indigo-vat the indigotin is reduced by hydro¬ 
gen liberated by fermentation. No trustworthy statements 
are to be found concerning the nature of the organism 
which excites the fermentation, but it is probably Bacillus 
subtilis. The liquid is first heated to a boil, then cooled 
down to 104° F., and kept at that temperature, exadly as 
if the propagation of Bacillus subtilis was intended. 

Acftion of the Milky Juice of Carica Papaya.—Dr. 
L. Wittmak.-—The author proves experimentally that the 
juice of this tree is (or contains) a ferment that ads ener¬ 
getically upon nitrogenous bodies, and, like pepsin, 
coagulates milk. Its adion is more rapid than that of 
pepsin, and is not arrested by temperatures of 60° to 65°. 
If boiled it yields a precipitate, as also, on the addition of 
mercuric chloride, iodine and the stronger mineral acids. 
—Natur for seller. 

Justus Liebig's Annalen der Cliemie, 
Band 197, Heft 3. 

Communications from the Chemical Laboratory 
at Griefswald.—These consist of a memoir by Dr. L. 
Spiegelberg, on Nitro-, Amido-, and Bromo-sulpho- 
benzolic Acids, with a description of many of their Salts ; 
and a memoir by Dr. Heinzelmann and Dr. Spiegelberg, 
on Pentabrom-sulpho-benzolic Acid. 

Adion of Dehydrating Agents upon Camphoric 
Acid and its Amides.—M. Ballo.—The author’s objed 
was to obtain the nitrile of camphoric acid, which agrees 
in its empirical composition with nicotin. He obtained a 
small quantity of a nitrile, CjoH^Na, a colourless crys¬ 
talline body which in a state of absolute purity would 
probably be inodorous. It is insoluble in water, soluble 
in ether and alcohol, and sublimes between 125 °and 130° 
without melting. It is apparently saponified on boiling 
with potassa. 

MISCELLANEOUS. 

The Rare Metals.—Dr. Theodor Schuchardt, of 
Goerlitz, sends us the following quotations for the rare 
metals to which we direded attention in our issue of the 
18th ult.: —Cerium, 20s. per gramme; lanthanum, 40s. per 
gramme; and didymium, 30s. per gramme. These are 
obtained in globules by eledrolysis. Thorium, in powder, 
is 36s. per gramme. 

om Foreign Sources. 

A Visit to Mr. Edison’s Laboratory and Works.— 
Mr. W. Lant Carpenter has kindly sent us a copy of a 
letter to the Bristol Mercury, in which he gives an ac¬ 
count of a visit to Mr. Edison, at Menlo Park. The 
following is an abstrad of the letter :—The labora¬ 
tory, workshops, &c., as well as some isolated build¬ 
ings, for delicate eledrical measurements, are spread 
over an acre of ground, railed in, admission to which is 
only given to privileged visitors. The machinery is driven 
by a beautiful, high-pressure, 8o-horse engine, also used 
to drive the eledric light machinery, most of which is in 
the same shop. About a dozen workmen were engaged, 
some in eledrical test measurements, &c., but chiefly in 
manufaduring Mr. Edison’s latest form of telephone, 
construded for the eledric and hygrometric conditions of 
our English atmosphere. About 50 of these have already 
been sent to the Edison Telephone Company, No. 6, 
Lombard Street, London. Their price in New York is 
14 dollars per pair, or about £2. 15s. The same instru¬ 
ment contains a mouth-piece for the transmitter, and a 
vibrating disc as a receiver, about 3^ inches diameter, 
from which the sound comes out loud enough to be heard 
all over the room. In this instrument the carbon 
button of the old Edison telephone is replaced by a 
cylinder of strongly compressed chalk, rendered a con- 
dudor by being moistened with a solution of, it is be¬ 
lieved, phosphate of soda. A weak battery current is 
used in this, as in the other Edison telephones, the inten¬ 
sity of which is varied by the voice ading in some un¬ 
explained way upon the chalk condudor. Mr. Edison 
admitted that he was not doing very much at present at 
the problem of domestic eledric lighting. He appeared 
to consider the question of its economical sub-division a 
solved problem (he had 16 lamps in the workshop, each 
with its small coil of platinum wire, in a glass globe, 
3 or 4 inches diameter), and was now giving attention 
to the details of lamp construdion. This new form 
of lamp is to be a minute cylinder of compressed 
pure zircon, which is to be heated to whiteness by 
the surrounding coil of platino-iridium wire. A 
chemist was engaged in purifying zircon for this pur¬ 
pose. There were only two eledric light machines in the 
shop—one a discarded American instrument, the other 
Mr. Edison’s own invention, apparently very simple, but 
giving a current in one diredion only, not the rapidly 
alternating currents given by most machines. The newest 
thing in the shop was a dynamometer, the last and best 
of several invented by Mr. Edison, with the result of 
which he was perfedly satisfied, and he stated that with 
this instrument he had been able to show that, after 
deduding the necessary amount for fridion in the ma¬ 
chinery, more than 95 per cent of the mechanical force 
employed was obtained in the form of light. Time did 
not permit us to go through all the steps of the demon¬ 
stration, which he ended by saying, “ and, therefore, this 
is the most perfed machine in existence.” As far as 
could be seen there appeared to be some fallacy (1) in the 
expression of mechanical force in terms of eledricity, or 
vice versa ; or (2) in the expression of light-intensity in 
terms of eledricity, or vice versa. The principle adopted 
in the dynamometer is that of the sustaining motion which 
keeps a weight-driven clock going while it is being wound 
up. Upon the belt which drives the machine is placed 
a loose pulley, to which is hung a box, containing 
1000 lbs. of iron. The belt is thus pulled down in the 
centre. The box is placed upon a weighing machine, and 
in normal conditions weighs 1000 lbs. When an addi¬ 
tional resistance is put on, as by working an eledric 
light machine, the weight of this box is altered, and from 
the amount of this alteration, and the known speed of 
the belt, the desired results are calculated. Mr. Carpenter 
also informs us that in consequence of enquiries by cir¬ 
cular addressed to miners in Colorado (whence he has 
just returned) and elsewhere by Mr. Edison, platinum is 
found to be much more extensively distributed out there 
than was supposed. 
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GREEN PIGMENT FROM CHROMATE OF 

BARIUM. 

By THOS. DOUGLAS. 

Barium chromate, which precipitates on the addition of 
a solution of barium chloride to a solution of a soluble 
chromate, is used to some extent as a pigment under the 
name of “ lemon-yellow.” When strong sulphuric acid is 
added to this substance in the dry state great heat is deve¬ 
loped, and it is coloured a deep red from the liberation of 
chromic acid. If the mixture be now ground up in a 
mortar and heated to bright redness, the chromic acid is 
decomposed into the sesquioxide, which colours the mass 
green, yielding a pigment possessing considerable body. 
Assuming the reaction to be— 

BaCr04 + H2S04 = BaS04+ H2Cr04, 

the amount of sulphuric acid requisite for the complete 
decomposition of barium chromate is 387 per cent. It is 
not advisable, however, to decompose the chromate com¬ 
pletely ; this would dilute the pigment too much with 
barium sulphate ; and, besides, the presence of a certain 
proportion of the yellow element seems to improve the 
quality of the colour. Very good results are obtained by 
using 20 per cent of sulphuric acid (o.v.) 

From the great heat developed it might be rather dan¬ 
gerous to mix the dried chromate with strong sulphuric 
acid on a large scale. The better method of proceeding 
would probably be to mix the wet precipitate with acid 
of ordinary strength, and dry the mixture at a moderate 
temperature. In this way the chromic acid would be 
thoroughly incorporated with the other substances. 

The pigment produced by the above process would 
doubtless possess great permanence and freedom from the 
objections arsenical greens are liable to. The cost of pro¬ 
duction ought to be moderate. 

Manure Works, Blaydon-on-Tyne, 

TRANSFERRING LIGHTFOOT-BLACK FROM 

ONE FIBRE TO ANOTHER. 

By JUSTUS WOLFF. 

Lightfoot-black dissolves in a strong solution of aniline 
hydrochloride in water, but not completely, with a deep 
greenish black colouration. The solution obtained in 
that way added to hot water dissolves with black violet 
colour, and this liquid dyes cotton, wool, and silk grey. 
Even the Lightfoot-black on the fibre dissolves in a strong 
solution of aniline hydrochloride (produced by mixing 
12 parts of hydrochloric acid of commerce and 10 parts of 
aniline). 

About three years ago I dyed a large quantity of China- 
grass yarn with Lightfoot-black by soaking the yarn 
thoroughly in a strong solution of aniline hydrochloride 
and potassium chlorate, greening for about a week, and 
then passing through a bath containing small quantities 
of chrome and hydrochloric acid, washing, and drying. 
A small quantity of that yarn treated lately with a strong 
solution of aniline hydrochloride produced a dark greenish 
black solution, whilst the remaining fibre, after washing 
and drying, showed a dark greenish grey colour. (Of 
course the fibre was corroded by the aCtion of the aniline 
salt. The greenish black solution mixed with water dyed 
cotton a beautiful bluish grey, and wool and silk a blackish 
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grey, all standing soap very well, that on cotton even im¬ 
proving by treatment with soap. We see here that this 
colouring matter has by itself a very great affinity for the 
fibres, without being produced on the fibre as in the 
Lightfoot process. 

The shades thus produced on wool and silk are not 
bright, proving that the Lightfoot black process is unable 
to produce fine black shades at all on these animal fibres. 
The solutions obtained in the above manner contain too 
much acid and comparatively small quantities of colouring 
matter, so that it is very difficult to dye a deep black with. 
Asj far as I know, this is the first case of transferring 
Lightfoot-black from one fibre to another. 

If the solution of Lightfoot-black in aniline salt solution 
is neutralised with caustic soda, diluted with water, and 
boiled till all the aniline is driven off by the water vapours, 
a greyish black powder remains in a light brown coloured 
slightly alkaline liquid. The powder filtered from the 
liquid, and washed on the filter with boiling water, consists 
of two different colouring matters, the one dissolving in 
boiling water acidulated with hydrochloric acid with a 
bright red colour, dyeing cotton and wool of a dull red 
shade, which by washing with clear water turns reddish 
brown, and by soaping clear brown, and the other con¬ 
sisting of a dark blue-black powder, insoluble in neutral 
and acidulated water. 

Here we have another proof that the Lightfoot-black 
consists of two colouring matters—a dark blue and a 
brown one. 

Wigan, July 30,1879. 

ON THE 

EXPLOSION OF THE FLOURING MILLS AT 

MINNEAPOLIS, MINNESOTA, MAY 2, 1878, 

AND THE CAUSES OF THE SAME. 

By S. F. PECKHAM. 

As I was sitting at the tea-table on the evening of May 2, 
I was startled by a noise that sounded as if something as 
heavy as a barrel of flour had been tipped over on the 
floor above. A few seconds later the sound was repeated, 
and we all ran to the door which commanded a full view 
of the falls and manufacturing portion of the city. An 
immense volume of black smoke enveloped the spot where 
the Washburn A Mill had stood, and a perpendicular 
column of smoke was projected into the air above the 
elevator at least four hundred feet. The Humboldt and 
Diamond Mills were direCtly behind the elevator from the 
place where I stood. A heavy wind was blowing from a 
point a little to the east of north, a direction from the 
Washburn A Mill towards the elevator and the other two 
mills. In less than two minutes from the time of the 
first explosion, the elevator, which was 108 feet high, was 
wrapped in flames from top to bottom. If the structure 
had been saturated in oil the flames could not have spread 
much more rapidly. In five minutes flame and smoke 
were pouring from every window in the Day and Rollins, 
Zenith and Galaxy Mills, which were between the 
Washburn A Mill and the river, producing a conflagration 
which from ordinary causes would not have gained such 
headway in two hours. Six flouring mills, the elevator, 
a machine shop, blacksmith's shop and planing mill, 
with a number of empty and loaded cars, were in flames 
in five minutes from the time fire was first observed by 
any one who survived the disaster. 

From my own point of observation, which was about 
a mile distant, but two distinct explosions were heard; 
others nearer heard three, the first not as violent as the 
other two; while those nearer still heard in addition a 
sound which they described as a succession of sharp 
hisses, resembling the sound of burning gunpowder. 

Explosions in Flour Mills. 
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Those observers to the windward whose attention was 
arrested by the light produced, beyond the distance of 
half a mile, heard only one or two reports or failed to 
hear any report at all. From all the testimony in 
reference to sound it appears that the blow upon the air 
was not sufficiently sudden to produce a penetrating 
sound, but rather a dull, heavy blow, which was not 
communicated laterally to any great distance. 

Burning wheat or flour was smelled for several minutes 
before the explosion by persons in such a position that 
the wind would carry the odour to them. Smoke was also 
seen issuing from what was known as the exhaust flour- 
dust spout of the Washburn A Mill for several minutes pre¬ 
ceding the explosion. 

At the instant the explosion occurred all observers 
agreed that the Washburn A Mill was brilliantly illu¬ 
minated from basement to attic. The illumination was 
reflected from the water at and around the falls in such a 
manner as to remind one observer of the effect of a 
brilliant sunset. Another compared it to the reflection of 
sunlight from windows when the sun is near the horizon. 
Still another, who was crossing the lower bridge, had his 
attention called to what appeared to be a stream of fire, 
which as he described it, issued from a basement 
window and went back again. Immediately thereafter 
each floor above the basement became brilliantly 
illuminated, the light appearing simultaneously at all 
the windows, only an appreciable interval of time 
intervening as the stories ignited one after the other. 
Then the windows burst out, the walls cracked between 
the windows and fell, and the roof was projected into the 
air, followed by an immense volume of smoke and flame 
which ascended to an estimated height of from six to eight 
hundred feet. As the column of smoke was expanded and 
borne off upon the wind, brilliant flashes resembling light¬ 
ning passed to and fro. 

Two men, so near the Humboldt Mill that they were 
nearly buried by the falling rubbish,and on the opposite 
side from the Washburn A Mill, heard a loud report dis- 
tindlly while the walls of the Humboldt Mill were still 
standing and at the same time were knocked down. Imme¬ 
diately after they saw flames issuing from the basement 
windows of the Humboldt Mill and at the same instant, 
before they could regain their feet, they experienced a 
second shock and miraculously escaped being buried 
beneath the falling walls. 

The enormous and sudden displacement of air which 
followed the explosion, and the tremendous force which 
was consequently exerted laterally, was shown in the 
condition of the round-house of the Chicago, Milwaukee, 
and St. Paul railroad, and the broken windows in all 
directions. The round-house was a wooden structure about 
forty or fifty feet from the Diamond Mill. The sills were 
drawn out toward that mill until the building burst, letting 
a part of the roof fall in and leaving the sides standing at 
a sharp angle. Ordinary windows, and those ofstrongplate- 
glass on Washington avenue, one-fourth of a mile distant, 
were projected into the street. Not only the glass but the 
sash went out bodily, particularly in the lower stories of 
the buildings. Persons on the river at the water’s edge 
noticed a displacement of the water producing a wave 
estimated to be eighteen inches high, before they heard 
the report of the explosion. 

Whole sheets of the corrugated iron with which the 
elevator was covered, measuring eight by two feet, but 
quite thin, were picked up on the east side of the river 
more than two miles distant, and pieces of six-inch 
flooring from two to ten feet long were carried to inter¬ 
mediate points. 

An examination of the ruins of the several buildings 
showed that the walls of the Humboldt Mill lay upon 
those of the Diamond Mill, and those of the Diamond Mill 
upon those of the west end of the Washburn A Mill, 
showing that the buildings did not explode simultaneously 
but successively. The Washburn A Mill evidently exploded I 
first from fire originating within it, and the high wind pre- 

vailing at the time carried the flame into the adjoining 
mills to the south, and away from the mills next the river. 
There was enough burning middlings and flour thrown 
through the broken windows of the latter mills to set them 
on fire, but they did not explode. Some significance may 
attach to the faCt that the three mills that exploded were 
all running with more or less open French middlings 
purifiers, while the three that did not explode had been 
shut down for several days. There is no question but 
that the French purifiers project a great deal more dust 
into the atmosphere of the mills than those that are 
enclosed, but I have no doubt that in any flouring mill 
sufficient dust accumulates upon beams and machinery to 
produce an explosive atmosphere if from any cause this 
dust is scattered into the air and flame is communicated 
to the mixture while the dust is suspended. 

There was less than a barrel each of lard oil, lubricating 
oil, and high-test kerosene in the Washburn A Mill at the 
time of the explosion. 

There is absolutely no proof that any explosive material 
other than is produced in the manufacture of flour from 
wheat was in any one of the buildings destroyed, in the 
cars around them, or in the neighbourhood. The testi¬ 
mony of millwrights conclusively showed that fire produced 
by heated bearings is of such extremely rare occurrence in 
flouring mills as to practically exclude such a cause.* No 
suspicion of incendiarism has ever been expressed. 

A slight fire, the effects of which were in no wise 
serious, occurred in the Washburn A Mill about three 
months before the explosion. It was discovered from the 
outside of the mill that smoke was issuing from a spout 
or conductor that discharged the air that was drawn 
through between the stones. The object for which the 
air is drawn through is to cool the stones and to carry off 
the vapour produced from the wheat by the rise of tem¬ 
perature due to friction. In this case the effects of fire 
were traced back from the outside of the building to one 
of the sets of stones on the north side of the mill used for 
grinding middlings. The effects of flame, however, did 
not extend beyond the blower which produced the 
exhaust. This led to the conclusion that the fire did not 
enter the dust-house, although the smoke must have 
passed through it. It is supposed that the fire was caused 
by friction between the stones, they having run dry from 
one of the causes that may produce dry stones. 

In answer to enquiries made of several millers in the 
Minneapolis Mills, I found them uniformly of the opinion 
that the meal or flour as it left the stones had a tempera¬ 
ture of about ioo° F. or less. A number of careful experi¬ 
ments, made with an ordinary chemical thermometer, 
showed that the wheat enters the stones from the dryers 
at a temperature of fully 100° F., and that it leaves the 
stones at 120°—130° F. The temperature of the ground 
middlings as it left the stones averaged about ten degrees 
higher. 

It was also the concurrent testimony of millers and mill 
owners that dry stones are of comparatively frequent occur¬ 
rence, and that they are practically unavoidable. I am con¬ 
vinced that in the Washburn A Mill the frequency of 
danger from dry stones was considerably increased in con¬ 
sequence of the large number of stones in the mill, and 
especially from the faCt that so few men were employed 
having the immediate oversight of the stones. Only two 
men were employed at the same time for the forty-two 
run of stone, a number inadequate for that supervision 
which so important a matter demands, as it is impossible 
from the large space occupied by so many stones, and the 
noise incident to their action, that even with the usual 
signals employed dry stones should be detected as soon as 
they become a source of danger. 

Obstruction of the feed from any one of a number of 
accidental causes will produce dry stones. The danger 

* These gentlemen concurred in the statement that the spindle 
which carries the stone had been known to become welded into the 
socket in which it revolved, stopping the stone. When asked if the 
fridtion produced a welding heat, one replied, “ No, nowhere near it.” 
It must be an example of perfedt metallic contadt, producing cohesion. 
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arises from the fridion of the stones heating the last por¬ 
tion of the grist that remains between the stones to a 
temperature sufficient to char it, or convert it into a sub¬ 
stance resembling tinder, which would readily ignite from 
a spark produced by the stones striking together. Another 
source of danger arises from nails or gravel passing 
between the stones with the grist and increasing the 
fridion, producing either a rise of temperature or a train 
of sparks ; perhaps both. 

I am aware that numerous instances of dry stones can 
be cited that have proved perfedly harmless. An instance 
is on record in which a run of stone ground each other all 
night with no other result than the complete removal of 
the grooves which gave the stones a cutting face. On the 
other hand, cases have occurred in which the grooves 
became filled with charred wheat of a dark brown colour, 
packed into them so solidly as to require a mill-pick for 
its removal. It requires no argument to show that this 
tinder thus formed would become ignited from a train of 
sparks that would inevitably follow contad of the stones 
as the grist became compaded or completely removed 
from between them. It was found by experiment* that 
masses of flour that had become heated and charred, 
ignited readily and smouldered, but were inflamed with 
considerable difficulty ; but it should be borne in mind 
that a number of sets of these stones are conneded 
with a common spout or condudor, through which a 
strong current of air is being continually drawn, and 
which is filled with a dense cloud of very fine particles of 
starch (chiefly) heated to a maximum temperature of 
140° F. Experiment also proved that the proper mixture 
of flour dust and air would not burn explosively except 
when brought in contad with flame. White-hot wires 
and glowing charcoal only burned the particles in con¬ 
tad with them. But it was found that burning pellets of 
charred wheat and flour would ignite wood, which a 
strong draft of air readily fanned into a blaze. Under the 
conditions previously stated with a draft of air passing 
through the dry stones strong enough to convey the 
pellets of smouldering tinder into the common wooden 
condudor an explosion becomes possible. 

It is urged that these condudors are damp from con¬ 
densed moisture,, and also that a large amount of moisture 
escapes from the wheat and is conveyed away by the 
current of air. This loss is, no doubt, corredly estimated 
at from five to six per cent. It is, however, chiefly during 
the first grinding of the raw wheat that this loss is expe¬ 
rienced. The middlings is drier, is ground at a higher 
temperature and is ground finer, producing more dust. 
The higher temperature renders the material more inflam¬ 
mable, and at the same time ensures a more complete 
solution of the vapour in the current of air. Moreover, 
the first fire in the Washburn A Mill was traced diredly 
to a set of stones which ground nothing but middlings, 
and all that is known concerning the origin of the fire that 
produced the explosion confirms the supposition that that 
fire originated in a set of stones on the opposite side of 
the mill, which was one of six sets, all of which were 
used exclusively for grinding middlings, discharging into 
a common spout or conductor which communicated 
diredly with a dust-house in which the dust settled to 
the amount of several hundred pounds a day. An ex¬ 
plosion in this condudor, communicating flame to the 
dust-house, would scarcely fail to cause the successive 
explosions of the dust-house and the different stories of 
the mill, the shock of the first explosion being sufficient 
to throw the dust of the mill into the air. 

The opinion expressed by one of the witnesses at the 
inquest, “ that stones are liable to run dry at any time 
by accident,” and that “ dry stones can hardly be avoided 
by any amount of foresight,” appears to be generally 
entertained by millwrights, millers, and mill-owners. Let 
it be granted that all experience shows that ninety-nine 
per cent, of dry stones injures nothing but the stones 
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themselves, the one per cent, of residue is burthened with 
fearful possibilities. If dry stones cannot be prevented in 
small mills, where one miller has charge of perhaps six 
run of stone, the danger is more than proportionally in¬ 
creased in a mill where one man has charge of twenty 
run, both with reference to prevention and detedion. The 
problem, therefore, for the consideration of parties imme¬ 
diately interested is how to prevent or deted dry stones, 
particularly those used for grinding middlings. This 
practical problem appears to be fundamental, and one 
compared with which all others are without much im¬ 
portance. It is true that but few millers are without 
their experience of minor explosions or flashes resulting 
from careless use of lanterns or open lights. Indeed, I 
have been profoundly impressed with the generally inno¬ 
cent reputation of flouring mills when considered in the 
light of the immense number of accidents well known to 
millers and insurance companies ; a number surprisingly 
large if confined to those occurring in the States of Minne¬ 
sota and Wisconsin within a few years past. The remedy 
in such cases is so obvious that the most ordinary care 
and intelligence is sufficient.—American Journal of 
Science. 

University of Minnesota, Minneapolis. 

UPON THE DETECTION AND ESTIMATION 

OF NITROUS ACIDS IN POTABLE WATERS, 

ACIDS, &c. 

By ALBERT R. LEEDS. 

II.—With Potassium Iodide. 

The well-known method of Trommsdorf is of a colori¬ 
metric charader.* The potable water to be examined 
is treated with a solution of zinc iodide, starch, and 
sulphuric acid, which develop, in case nitrous acid is 
present, a blue colour. The amount of nitrous acid corre¬ 
sponding to this colour is found by striking in distilled 
water containing these reagents the same tint with a 
standard nitrous acid solution. Ordinarily, the unknown 
and known solutions are prepared at the same time and 
placed side by side, in order that they may be subjeded, 
as nearly as may be, to the same conditions. It is 
essential, in fad, that they should be equally exposed to 
the adion of the air, and should be aded upon by light 
of equal intensity and for an equal length of time. To 
point out the importance and necessity of these precautions 
is the objed of the present paper. Our attention was 
drawn to them in the course of preceding studies, upon 
the rate of change of soluble iodides in the presence of 
free acids, and the results of those studies have been 
given at length (Journ. Atner. Chan. Soc., vol. i., 1879). 

Briefly to recapitulate, these results are as follows:— 
In the dark, access of air being freely permitted, the 
amounts of iodine set free, the amount of free acid present 
being the same in every case, increases with the increase 
in percentage of dissolved iodide. In the light, the iodide 
liberated, in the case of solutions of equal strength, in¬ 
creases with the amount of exposure to the light and the 
intensity of the illumination. When air is entirely ex¬ 
cluded no decomposition occurs even at temperatures 
above the boiling-point, and when exposed for days to the 
dired light of the sun. 

These conditions of change having been established, it 
became of interest to determine in what way the mimetric 
method of Trommsdorf could be replaced by an absolute 
mode of volumetric estimation. 

As a preliminary determination, the limits of sensitive¬ 
ness of the zinc-iodide starch solution were investigated, 
and the rapidity with which it would undergo change in 
presence of acid in diffused daylight. Nine comparison- 

Nitrous Acids in Potable Waters. 

* Experiments made by Prof. L. W. Peck before the coroner’s jury. * Zeit. /. Analyt. Chemie, viii., 358. 
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tubes were placed in the comparator-frame, and in each 
was introduced 100 c.c. water, 1 c.c. H2S04 (free from 
nitrous acid) and 3 c.c. zinc-iodide starch solution. This 
last solution was prepared by adding to 20 grms. ZnCl2 
and 5 grms. starch, 2 grms. Znl3 and 1000 c.c. water. 
The reagents were prepared in the laboratory, and were per¬ 
fectly pure. To the nine tubes were added 0-2, 0-4, o-8, i-oo, 
1-50, 2*oo, 2-50, 3-00, and 5-00 c.c. of a standard solution 
of potassium nitrite, containing per 1 c.c. o'oi m.grm. 
N203. In other words, the first tube contained 2 parts ; 
the ninth, 50 parts of N203 in 100 million. This last 
changedimmediately, the others as follows :— 

With 3 c.c. N203 solution, after 10 minutes. 
If 2-5 11 11 11 15 

11 2'0 if If 11 18 
if t-5 if if ii 5° 
fi i*o and o-8 11 11 1 hour. 
11 0-4 and 0-2 11 if yi 1 „ 50 mins 

A tenth tube, containing 100 c.c. H30, 1 c.c. H3S04, 
and 3 c.c. Znl2, and no nitrite, at the end of two hours 
had acquired a faint blue colour; in depth, however, infe¬ 
rior to that given by the 0-002 m.grm. N303 in the first 
tube. It will be seen from this table that the reaction 
cannot be applied to waters containing as much as 
0-05 m.grm. N303 in 100 c.c. Perhaps 0-04 m.grm. in 
100 c.c. is the superior limit, waters containing larger 
amounts than this requiring suitable dilution. And, more¬ 
over, since the very dilute solutions did not change at the 
expiration of intervals increasing progressively with the 
order of dilution, the determinations in these cases are 
affeCled with a corresponding degree of uncertainty. This 
is still more strikingly the case when ordinary potable 
waters, which are seldom colourless and contain various 
substances in solution, are used. For example, we have 
known the water of the Passaic River, which contained, 
according to a determination on one sample, by means of 
meta-diamido-benzol, 1*2 pts. N203 in 10 millions, to re¬ 
main unchanged, on the addition of zinc-iodide starch and 
sulphuric acid, at the expiration of eight hours. After the 
same interval, distilled water, containing the same re¬ 
agents, but no nitrite, had acquired a well-defined blue 
tint. 

Apparatus for Absolute Volumetric Determination. 

The preceding considerations, having demonstrated the 
importance of comparing the results obtained by the 
colorimetric method with those which would be gotten by 
some mode of absolute volumetric determination, an 
apparatus for effe&ing the latter objedt was constructed as 
follows:—Two comparison-tubes were fitted up in a 
manner similar to wash-bottles, except that the first com¬ 
parison-tube was made to slip up and down upon its exit- 
tube. In this way its exit-tube might be forced down into 
the bottom of the first vessel when desired. The reagents 
were placed in the first comparison-tube ; 100 c.c. of the 
liquid to be tested in the second. After a current of car¬ 
bonic acid, washed by passage through a potassium iodide 
solution, had passed through both vessels for an hour, the 
exit-tube of the first vessel was pushed down, as above 
described, and the reagents forced over into the liquid 
under examination. In this way, the air dissolved in the 
reagents was swept out of them before they were allowed 
to come into contadl with the unknown solution. A slow 
current of carbonic acid was maintained for two hours, at 
the end of which time the liquids were titrated. The 
reason for allowing so long an interval to eiape before 
titration was that it had been found previously to be neces¬ 
sary, in order to permit so small a quantity of N203 as 
2 parts in 100 millions to decompose their entire equiva¬ 
lent of potassium iodide. So effectually does the exclusion 
of air prevent the liberation of iodide under the influence 
of light alone, that no disturbing influence is exerted upon 
the results, even when the comparison-tubes are exposed 
to the direCt rays of the sun for two hours or longer. 

Example :—100 c.c. containing 0-05 m.grm. N203 were 

introduced into the second comparison-tube, and 6 c.c. 
zinc-iodide starch and 1 c.c. H2S04 in the first. After 
complete displacement of the air dissolved in reagents and 
solution, the reagents were forced over, and the current of 
carbonic acid gas continued. On titration with sodium 
hyposulphite, at the end of two hours, the amount required 
was 0-032 c.c. = o-i6o m.grm. I. The theoretical amount 
was 0-0334 c.c. = 0-167 m.grm. 1 = 0-05 m.grm. N303. 

Effect of Colouring Matters. 

These experiments give the key to an explanation of the 
effect of colouring matters and organic impurities upon 
the rate of change of acid solutions of the soluble iodides. 
They suggest, likewise, a method of eliminating the per¬ 
turbations so arising from titrations in which iodides are 
employed. 

Colouring matters, &c., disturb the identity of conditions 
under which the colorimetric titration is made. Such an 
identity is more especially important in a determination 
like this, inasmuch as the liquids are undergoing a slow 
spontaneous alteration by contact with light and air. All 
colouring matters absorb more or less of the aCtinism of 
solar and other light, and, consequently, the amounts of 
iodine set free will differ correspondingly in solutions con¬ 
taining them. This absorbing action is especially great 
in the case of yellow solutions which, like caramel, cut off 
the more refrangible rays of the speCtrum. If in addition 
to being coloured, these foreign bodies are decomposable 
and capable of combining with any of the oxygen of the 
dissolved air, their disturbing influence is two-fold. In 
the first place, they alter the rate at which acid solutions 
of soluble iodides decompose under the action of diffused 
or diredt light, and secondly, they remove a portion of the 
oxygen which is essential to the progress of this decom¬ 
position. The conditions governing the reaction are 
summed up in the general equation,— 

4MI -f- 4HA -f- 02 = 4MA -j- 2H20 -f- 2l2, 

where M stands for any monovalent basic radical, and A 
a monobasic acid radical. (See “ Influence of Light 
upon the Decomposition of Iodides,” Journal Amer. 
Chem. Soc., vol. i., part 3, by the author.) 

Illustration : These suppositions were confirmed by the 
following experiment: Four comparison tubes were pre¬ 
pared, each containing 1 c.c. KI sol. (20 p. c.) + 
1 c.c. H2S04 + 100 c.c. H20 + 0-05 mgrm. N203. 
Enough caramel solution was added to each to commu¬ 
nicate a strong colour. All four were exposed to sun¬ 
light for one hour, but through two of them a current of 
washed carbonic acid was passed, while the remaining 
two solutions were in diredt contadt with air. The results 
were as follows: 

Caramel Solutions. 

In Air. 
I. Required 0-95 c.c. Na2S203 = 1-4 m.grm. N203. 

n- » 0-90 „ „ = 1-35 „ „ 

In Carbonic Acid. 

III. Required 0 05 c.c. Na3S203 = 0-099 m.grm. N203. 
IV. „ 0-05 ,, „ = 0-099 >» .. 

It will be seen, that even where carbonic acid was em¬ 
ployed, the amounts of N203 which were found are 
twice those of the A203 used. This excess was due to 
using reagents, out of which the dissolved air had not 
previously been driven by a current of carbonic acid. 
When this was done, by means of the apparatus before 
described, the results agreed with the theoretical. In 
case of the solutions exposed to air, the discrepancy is 
enormous, being nearly thirty times too great. Similar 
results were obtained in diffused light, but a greater 
length of time was required to produce them. 

Conclusions.—The following conclusions are to be 
drawn from the preceding experiments : 

I. When the solutions to be titrated are colourless, and 
contain no compounds, organic or inorganic, which would 
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affect the percentage of dissolved oxygen, the determina¬ 
tion may be made by the colorimetric method. 

II. When the solutions are coloured, or contain 
organic or other bodies capable of absorbing oxygen, the 
air must be entirely removed from the liquids in order to 
obtain good results, and an absolute volumetric determina¬ 
tion is essential. 

With regard to the first point, it is to be remembered 
that, in any case, the colorimetric method less and less 
approximates to accuracy as we approach the lower 
limit of the reaction. This is due to the difficulty of 
securing equivalent amounts of change in excessively 
dilute solutions, when these solutions contain iodides in 
presence of free acid, and are not at the same time abso¬ 
lutely identical in tint and constitution. And, with 
reference to the second point, inasmuch as the colouring 
matter cannot always be removed from potable waters, 
by throwing them down through the formation of an in¬ 
soluble precipitate, it is of utility to possess a method of 
determining nitrites in presence of colouring matters, and 
sometimes of certain classes of organic impurities. 

Examination of Hydrochloric Acid for Chlorine, and of 
Nitric and Sulphuric Acids for Nitrous Acid. 

After the preceding statements, it will be easily seen 
that the ordinary rule given in works on qualitative 
analysis, for the examination of sulphuric acid (i.e., dilu¬ 
tion with 20 pts. water and addition of potassium iodide 
and starch results), gives erroneous results when em¬ 
ployed to deteCt minute quantities of nitrous acid, and 
the solution is allowed to stand for some time. But if 
the trial is made in an atmosphere of carbonic acid, care 
being used to expel previously all traces of air in reagents 
and in the dilute acid solution, the test and estimation 
of percentage may be satisfactorily performed. The 
same remark applies to the examination of hydrochloric 
acid for chlorine, by means of a soluble iodide. In the 
case of nitric acid, however, it is well not to expose the 
acid when under examination too long to the action of 
strong light, owing to the liberation of oxygen from the 
nitric acid itself under these circumstances. The ease J 
and certainty with which the Griess reaction for nitrous 
action is performed should cause it to replace the former 
methods in most cases. So delicate is it, that the acids 
sold as chemically pure usually give a decided colour 
when the meta-diamidobenzol is added to them, and the 
general introduction of this reagent into use will pro- i 
bably raise the standard of so-called purity, at least in 
this respect. 

Upon the Degree of Concentration at which Soluble Iodides 
will cease to remain unchanged in presence of Free 
Acid, even when out of Contact with Air. 

The method pursued in examining this question, was 
to employ solutions of iodides and acid of gradually in¬ 
creasing concentration, until a point was attained at 
which decomposition ensued, even when all traces of air 
were rigorously excluded. The reagents were placed in 
the first, the iodides in the second comparison-tube, of 
the apparatus before described, and when all the air had 
been expelled from both, by the long-continued passage 
of carbonic acid, the reagents were forced over into 
contact with the iodides. In the first experiment, 
1 c.c. KI (10 p. c.) + 5 c.c. H20 and 1 c.c. H2S04 
(chemically equivalent to the 1 c.c. KI) + 5 c.c. H20, 
were employed. After expulsion of air, the solutions 
stood one hour in diffused light, and half-hour in sunlight, 
a slow current of carbonic acid flowing. On discon¬ 
necting and adding starch, no colouration took place. 

In the second experiment similar solutions were used, 
but instead of being diluted to the T^th, they were 
diluted only to the sVtfn They were exposed to diffused 
and direct sunlight for the same intervals. Before addi¬ 
tion of starch, no change of colour was perceptible, but 
afterwards, abrownish-red. This compound was entirely 
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unlike in appearance to that formed by the union of free 
iodine with starch, under ordinary circumstances. 

III. The reagent contained 5 c.c. KI (10 p.c.) + 
2J c.c. H20; in other words, they were now diluted only 
to one-tenth. After exposure for one-and-half hours to 
direct sunlight, they were brought into contact, when the 
same brownish-red precipitate was formed. 

IV. No water was employed, but in its place 2J c.c. 
starch-water, with the same amounts of sulphuric acid 
and potassium iodide. They were exposed, after expul¬ 
sion of air, to diffused light for one hour, and then to 
sunlight for one-and-half hours. No change occurred in 
either comparison-tube until their contents were mixed, 
when the brownish-red precipitate formed immediately, 
On the addition of sodium-hyposulphite, the colour dis¬ 
appeared, showing that it probably contained either iodine 
or hydriodic acid. On collecting and washing the pre¬ 
cipitate on a filter, it turned blue, and presented the 
ordinary appearance of iodide of starch. 

V. A final experiment was made by dissolving 10 grms. 
KI in 30 c.c. starch-water. 20 c.c. of this solution were 
placed in the first comparison-tube, 10 c.c. concentrated 
H2S04 in the second, and both treated with carbonic 
acid. The tubes were exposed to direct sunlight. In 
a few minutes the first comparison-tube exhibited a brown 
colouration, and after several hours a carmine-red pre¬ 
cipitate was formed. After being allowed to stand over 
night, the red precipitate was still present, but another 
also, of a darker hue, lay above. On allowing the car¬ 
bonic acid to flow through both precipitates for six hours, 
in the sun-light, they disappeared, and the original brown 
colouration only was visible. During this part of the ex¬ 
periment, the iodide and starch, it will be noted, were not 
mixed with the acid. Finally, they were driven over, 
when immediate decomposition ensued, and a large 
amount of iodide was set free. 

Conclusions.—1st. In the absence of air and presence 
of carbonic acid, decomposition of an acid solution of 
potassium iodide occurs, when the concentration has 
attained to some point between one-third and one-tenth 

J the weight of the water employed. 2nd. During the 
course of these experiments, a compound of starch has 
been formed which, from its deportment with reagents, 
and more especially from its turning blue on absorption 
of oxygen, may probably be regarded as a hydriodide of 
starch. An attempt would have been made to study it 
further had it not been for the difficulty of satisfactorily 
isolating a body which changed so readily on exposure to 
air into ordinary starch iodide.—Journal of the American 
Chemical Society. 

CONTRIBUTIONS TO THE 

ESTABLISHMENT OF A RATIONAL SYSTEM OF 

EXAMINING WATER AS REGARDS ITS 

INFLUENCE UPON THE HEALTH OF MEN 

AND ANIMALS. 

By Dr. F. HOLDEFLEISS. 

(Abstract.) 

The author, after a careful survey of the methods pro¬ 
posed and the results obtained, concludes that it is rarely 
practicable to determine the character of a water satisfac¬ 
torily by chemical analysis alone. Microscopic examina¬ 
tion, though too much negleCted, promises more satisfactory 
results in as far as the organisms observed have been found 
to bear certain relations to the sanitary value of the water. 
The following points may be considered established :— 

Only natural, freshly-drawn water, and the deposit 
taken from the bottom or sides of the well, tank, &c., 
should be submitted to examination. 

Not the number of the organisms present, but their 
nature, must be regarded as decisive of the state of the 
water. 

Water Examination. 
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For the objed in view the organisms present in water 
may be divided into three classes:— 

(1.) Such as can live only in sound good water, which 
in any appreciable extent shows no suspicious decomposi¬ 
tion of organic matter. Such organisms perish as soon 
as deleterious produds of decomposition are met with in 
the water. Among this class are included the diatoms 
or Bacillaria, which, however, indicate a wholesome 
condition of the water only when found living. If we 
discover in a water merely the silicious shells of diatoms 
without their coloured contents, this is per se a certain 
sign of the suspicious charader of the water. It is not 
necessary to determine the species, but merely to ascertain 
whether the shells contain protoplasm of normal texture 
and colour. Spirogyra, Cladophora, and other green 
thread-like Algae live only in good waters. They die off, 
their green chlorophyll shrinks up, and disappears when 
injurious decomposition produds are introduced. They 
leave, however, no silicious shells behind, but perish 
altogether. The Desmidiae behave in a similar manner. 
All these organisms, by means of their constituent chloro¬ 
phyll, decompose the carbonic acid dissolved in the water 
for their nourishment. 

(2.) Organisms free from chlorophyll, nourished solely 
from putrescent organic matter, and diredly promoting 
the decomposition of organic matter, nitrogenous or non- 
nitrogenous. Such organisms can live only in waters 
which evince processes of putrefadion and an unwhole¬ 
some, dangerous character. The presence of this group 
pre-supposes decomposing matter. Among these must 
be included Beggiatoa alba, a colourless alga, whose pre¬ 
sence appears to be closely connected with the formation 
of hydrogen sulphide. Beggiatoa is found in bad well- 
waters, whilst the diatoms and other algae cannot live in 
covered wells, as they require light. Very similar is 
Leptomitus lacteus, which, however, gives off no sul¬ 
phuretted hydrogen. We must also include Crenotlirix 
polyspora, Selenosporium, and Zooglcea. Here likewise 
must be classed the Schizomycetes, the baderia, monads, 
vibriones, &c., minute vibratory corpuscules which are 
developed in especial abundance where nitrogenous 
matter is plentiful. Hence the danger to be apprehended 
may be estimated by their abundance. The microscopic 
indications may here be usefully verified and supple¬ 
mented bv the highly sensitive tests for ammonia and 
nitrous acid. 

(3.) In an intermediate group we place organisms 
which can live either in good or bad waters, such as the 
Osc.illariae, Euglena viridis, and the majority of the larger 
Infusoria. 

We must distinguish between the water from (covered) 
wells and open waters, whether flowing or standing, and 
again between such as, up to the taking of the sample, 
have been entirely secluded from the light, and such as 
have been at least temporarily exposed to the sun, such 
as spring-waters. 

Well-water is to be regarded as good when free from 
all organism, from ammonia, nitrous acid, and hydrogen 
sulphide. 

Open waters, flowing or standing, are good when they 
contain living green algse and diatoms with the contents 
of the shells normally coloured, but no colourless algae 
1Beggiatoa, Leptomitus, &c.), and no, or but few, 
Schizomycetes. 

Drinking-water for human use, in addition to freedom 
from all organisms, from ammonia, nitrous acid, and sul¬ 
phuretted hydrogen, should not exceed 18—20° of hard¬ 
ness. If river-water is so purified by filtration that it 
possesses these properties, and that suspicious organisms 
do not reappear on standing, it may be used without 
scruple. 

Open waters containing green algae and living diatoms 
and free from ammonia and nitrous acid may be consumed 
with safety. 

For cattle traces of ammonia and nitrous acid in pond- 

and river-water may be tolerated if green algae and living 
diatoms are present. 

Water for fish-ponds should be free from sulphuretted 
hydrogen and should be rejected if Beggiatoa alba is pre¬ 
sent in a state of normal vitality. Leptomitus lacteus is 
probably dangerous. 

The mere vicinity of waters containing Beggiatoa and 
the Schizomycetes is dangerous, as they may infed the 
atmosphere and communicate germs of a dangerous 
nature to the ground-water and the wells.—Biedermann's 
Central-Blatt. 

NOTICES OF BOOKS. 

Proceedings of the Twenty-sixth Meeting of the American 
Pharmaceutical Association, held at Atalanta, Georgia, 
November, 1878. Philadelphia: Sharman and Co., 1879. 

This is the first time that the American Pharmaceutical 
Association has held its meetings in the Southern States> 
where pharmacy has hitherto been generally negleded- 
Ihe present volume, containing nearly a thousand pages) 
is marked by the same thoroughly practical character that 
we have had occasion to praise in preceding notices. 
There does not seem to be a single paper or extrad which 
does not contain numerous items of information calculated 
to help the working pharmacist in his everyday labours. 
During the past year, the Committee appointed to revise 
the U.S. Pharmacopoeia appear to have done good work. 
Ihe following recommendations have been made with 
regard to the new edition, viz., that the language used 
should be English, and that the present division into 
Materia Mediea and Preparations should be abolished, and 
an alphabetical arrangement adopted. A list of the pro¬ 
posed elisions and additions is also published, and the 
comments of the medical and pharmaceutical professions 
are invited. Temperatures will be expressed both in F. 
and C., and double formulae will be given in the case of 
chemical preparations of definite composition. Measures 
of capacity are to be entirely abolished and weights sub¬ 
stituted. Other important additions are to be made in 
the form of tables. One of the most important reports 
was that read by Mr. C. L. Diehl, on Fluid Extracts by 
Percolation,” which is quite exhaustive in its character, a 
remark which applies equally well to that by Dr. Squibb, 
on “ Fluid Extracts by Re-percolation.” The Annual 
Report on the Progress of Pharmacy during the year 
ending June 30, 1878, extends over 644 pages, being more 
than double the length of that of last year. The next 
meeting will be held at Indianapolis. 

CORRESPONDENCE. 

ASHES OF WHEAT BRAN. 

To the Editor of the Chemical News. 

Sir,—In your issue of June 20 (Chemical News, vol. 
xxxix., p. 276), just come to hand, I notice a criticism by 
J. Carter Bell, of the article “ On the Ashes of Wheat 
Bran” which appeared in your number for June 6th, of 
which I am the author. 

I beg to call Mr. Bell’s attention to the fad that he has 
been analysing one thing while Miss Brown analysed 
another. By comparing notes, he would have informed 
himself that he has been examining “ bran from white 
English wheat,” while Miss Brown examined an ash 
residue of Minnesota wheat bran from under a boiler. No 
phosphate of alumina was given among the results of the 
analysis, because a careful examination of the substance 
analysed failed to reveal the presence of an appreciable 
amount of alumina. 



Chemical News, 1 
August 8, 1879. J 

The amount of sulphuric oxide (S03) should read 
1*151 percent., and the total 99-259 per cent. 

While thanking Mr. Bell for his courtesy, I venture to 
suggest that in future, before he attempts the role of critic 
he ascertain what play is being played.—I am, &c., 

S. F. Peckham. 
July 16, 1879, 

EXPLOSIONS IN FLOUR MILLS. 

To the Editor of the Chemical News. 

Sir.—I have noticed in late numbers of Chemical News 

several communications on Flour Mill Explosions. In 
these reference is made to a letter of J. Lawrence Smith’s 
to M. Dumas in resped to this matter. This letter I 
have not yet seen, but judging from the fad that Dr. Smith 
was supplied by myself with all of the information to be 
obtained here on the subject, including descriptions of 
experiments made before the coroner’s jury by Professor 
L. W. Peck, a summary of the testimony given, and plans 
of the buildings destroyed, his opinions were based upon 
the fads. 

In the American Journal of Science and Arts for 
Odober, 1878, will be found an article in which I made 
a record of all of the fads that I had learned likely to 
prove of scientific interest, to which I beg the attention 
of any one interested. Professor Peck and myself were 
requested to attend the sittings of the coroner’s jury to 
ad as experts and examine witnesses. We heard every 
wordof the testimony,and verysoon agreed in theconclusion 
that the mills exploded from ignition of a mixture of wheat 
dust and air. In fad, we came to that conclusion before 
we heard the testimony, and within twenty-four hours of 
the time the mills exploded. The testimony only estab¬ 
lished these convidions, and the experimental and 
theoretical proof placed them beyond doubt or question. 
In the controversy that followed the publication of these 
opinions, we for the first time saw a statement of the 
views held by Professor McAdam, and extrads from his 
paper. It appears to me that no other conclusion is 
possible when the subjed is discussed on scientific 
principles, and that all of the talk about “ distilling flour,” 
“ hydrogen,” and “ mystery,” is superlative nonsense. 

I enclose by the same mail a copy of the reports made 
by Professor Peck and myself before the coroner’s jury, 
also the paper above referred to from the American Jour¬ 
nal of Science and Arts and a paper from the Popular 
Science Monthly, in which the experiments are described 
by which the explosive force generated by burning flour 
dust is shown. It is, of course, too much to ask you to 
re-publish these; but on looking them over you may 
conclude to make such extrads as will assist in dissem¬ 
inating corred information on a subjed of so much public 
importance. Both English and American millers are slow 
to believe that a flour sack can contain so much potential 
energy, yet we have here among those who produce the 
weekly grist of 35,000 lbs., men of long experience, who 
wonder that any intelligent person should question such a 
statement.—I am, &c., 

S. F. Peckham. 
July 16,1879. 

PECULIAR SPECTRA OF LIGHTNING. 

To the Editor of the Chemical News. 

Sir,—In your issue of August, 25th, 1871 (Chemical 

News.voI. xxxiv., p. 96), I endeavoured to describe some 
peculiar spedra of lightning observed in Cornwall, and 
which were kaleidoscopic in their complexity ; the domi¬ 
nant spedra, however, being suggestive of copper. Sub¬ 
sequent enquiry and refledion made it probable that the 
spedra were really those of copper and of other metals; 
for in the general diredion in which I examined the 
lightning was a smelting-house, from the tall chimney of 
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which issued the fumes arising from the processes con¬ 
nected with the extradion of silver from lead and copper 
ores ; and on the evening of my observation a remarkably 
brilliant display of varied colour had been observed 
accompanying the play of the lightning upon the metallic 
and metalliferous heaps lying around the yard of the 
works. Nor should it be forgotten that the distrid itself 
is a metalliferous one. 

Numerous examinations since then of the spedra of 
lightning in two other counties—Sussex and Hants— 
have revealed to me no similar spedra in the atmosphere. 

The intense fusing power of atmospheric eledric dis¬ 
charges upon the mineral substances of the earth, as 
instanced in the “fulgurites” or silicious tubes penetrat¬ 
ing the sands of South America and other places, suggested 
to me that another but transient effed of the discharge 
would be the diffusion along its path of metallic sub- 

' stances, strikingly contrasted in scale with metallic 
1 diffusion along the voltaic arc of the laboratory. Gold, 
; from its occurrence in the metallic state, ought thus 
readily to reveal its situation, whether in regions easily 
accessible or not. It seems obvious that the instrumental 
observation of the spedroscopic charader, and the direc¬ 
tion of the lightning with the interval of flash and report, 
would be sufficient to determine the charader and situ¬ 
ation of exposed metalliferous deposits in unexplored 
distrids. Nowhere would such observations be better 
repaid, perhaps, than in Natal; for as recorded by Dr. 
Mann, nowhere in the world can the colorific displays of 
lightning be grander than in Natal. Indeed, my some¬ 
what old ideas on the subjed have been revived by our 
present interest in that quarter.—I am, &c., 

Joseph Gibbons. 
Uphurstbourne, Hants, July 31, 1879. 

DETERMINATION OF SILICON IN IRON AND 

STEEL. 

To the Editor of the Chemical News. 

Sir,—The experiments of Mr. Thomas M. Brown, de¬ 
scribed in the Chemical News for July 25th (page 40), 

are interesting and of pradical value; but there is one 
assumption which is not warranted by the fads. 

Mr. Brown, and many other chemists, assume that 
when silicious iron is dissolved in hydrochloric or sulphuric 
acid, the white residue which separates consists of silica, 
and Mr. Brown remarks that the silica resulting from the 
adion of either of the above acids is “ light and flaky,” 
while nitric acid gives a compad and granular produd. 

It has been shown by several chemists, and attention 
was drawn to the fad by me in a letter which appeared in 
the Chemical News for February 20, 1874, that the light 
flocculent residue obtained by the solution of silicious iron 
in hydrochloric or sulphuric acid consists chiefly of a 
lower oxide of silicon (called by Wohler “ Leukon ”), the 
formula of which has been differently stated as 2Si0,H20, 
and Si0,H20. The latter formula corresponds to that of a 
silico-formic acid, H.SiO.OH. At any rate, the fad that 
the body in question is a less highly oxidised compound of 
silicon than Si02 is proved by the following readions.— 

1. The residue dissolves in alkalies with evolution of 
hydrogen and formation of an alkaline silicate. 

2. The washed residue is not wholly insoluble in water, 
and the aqueous solution is a powerful reducing agent. 

Evidently, then, the proportion of silicon which passes 
into solution is dependent on the volume of liquid present 
and the quantity of water used for washing. No doubt 
the concentration of the acid and the temperature of the 
operation are also important fadors, and, in short, the 
number of the conditions affeding the result is so large 
that the proportion of silicon which passes into solution 
is little other than accidental. As the filtrate contains the 
lower oxide and not silica, it does not at all follow that 
simple evaporation to dryness is sufficient to render it 

Determination of Silicon in Iron and Steel. 
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insoluble. However, during evaporation more or less 
oxidation occurs, ‘and if the solution contain any ferric 
chloride there can be little doubt that the whole of the 
dissolved silicon is recovered as insoluble silica. 

I may add that I have several times had reason to 
suspeCt the formation of traces of silicide of hydrogen 
during the solution of highly silicious spiegeleisen in 
hydrochloric acid, but have never succeeded in verifying 
my suspicions. 

I note that Mr. Brown finds that the “ silica ” obtained by 
the solution of the iron in sulphuric acid will seldom burn 
white. This is in accordance with the known properties 
of the lower oxide of silicon, which on ignition gives off 
silicide of hydrogen, and this is decomposed with deposi¬ 
tion of more or less silicon. 

I conclusion, I may say that five years’ additional 
experience has resulted in still stronger confidence in the 
method of estimating silicon described by me in the 
Chemical News, vol. xxix, p. gi.—I am, &c., 

Alfred H. Allen. 
Sheffield, August 6th, 1879. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, l'Academie 
des Sciences. No. 26, June 30, i8yg. 

Chemical Constitution of Alkaline Amalgams.—M. 
Berthelot.—The author has prepared a series of alkaline 
amalgams, both liquid and solid, treated them with dilute 
hydrochloric acid and measured the heat evolved. At the 
same time the analysis of the resulting liquid showed the 
proportion of alkaline metal contained in each, which is 
always less than that employed in the preparation. The 
heat of oxidation of amalgams rich in potassium exceeds 
that of amalgams rich in sodium. It is not the same with 
the amalgams richest in mercury, the heat of formation 
of such potassium amalgams surpassing that of the corre¬ 
sponding sodium amalgams by a quantity which may 
reach +8 6 cals, for HgI2K as compared with HgI2Na. 
The oxidation heat of potassium surpasses that of sodium 
in an inverse direction and only by +47 cals. Hence the 
oxidation heat of potassium amalgam may be reduced to 
+ 48 cals., that of sodium in analogous conditions being 
+56 cals. This accounts for the displacement of potas¬ 
sium in a solution of potassa by sodium amalgam. 

Peculiarity of an Experiment by Gay-Lussac and 
Thdnard.—H. Debray.—These chemists in their experi¬ 
ments on the preparation of alkaline metals passed the 
hydrates of potassa or of soda in vapour over an excess of 
iron contained in a gun-barrel heated to the highest 
possible temperature. Hydrogen and vapours of potas¬ 
sium and sodium escape from the apparatus, and the 
corresponding oxygen remains fixed upon a part of the 
iron, but chiefly the part outside the furnace and relatively 
the least hot. The iron is in great excess in proportion 
to the quantity of oxygen to be fixed; hence, whatever 
may be the internal reactions produced at elevated tem¬ 
peratures it is fixed upon the interior parts. 

Spectral Examination of Ytterbia.—M. Lecoq de 
Boisbaudran.—The author has submitted the aqueous 
solution of the chloride to the induction spark, and has 
thus obtained a fine speCtrum, formed chiefly of bands 
grouped between the solar rays D and E. These bands 
are almost all shaded from the left to the right. The 
author thinks the existence of a specific emission spedtrum 
for this new element the more important as its chemical 
readtions are not well characterised. 

The Law of Stokes, in Reply to M. E. Becquerel.— 
S. Lamansky.—The author describes experiments to show 
that the difference between the phenomena of phos¬ 
phorescence and of fluorescence is not confined to a 
difference in the duration of the luminous emission after 
the previous influence of the exciting rays. 

Dissociation of Ammonium Hydrosulphate.—R. 
Engel and A. Moitessier.— A reply to the paper of M. H. 
Sainte-Claire Deville, of June 9. 

Action of Phthalic Anhydride upon Naphthalin 
in Presence of Ammonium Chloride.—E. Ador and 
J. M. Crafts.—By this reaction the authors have obtained 
naphthoyl-orthobenzoic acid. 

Biedermann's Central-blatt. 
July, 1879. 

Ammoniacal Salts in the Seas of the Present and 
of Former Times.—L. Dieulafait.—The presence of am¬ 
monia in sea-water is general. It varies in quantity from 
0*2 to 076 m.grm. The deposits from concentrated sea¬ 
water are strongly ammoniacal, that of the Pool of 
Lavalduc containing 250 times as much ammonia as the 
water of the Seine during its passage through Paris. Am¬ 
monia is present to a notable extent in gypsum, which 
must be regarded as a sedimentary formation from former 
seas. 

Distribution of Ammonia.—Dr. Angus Smith.—From 
the Chemical News. 

Contributions to the Establishment of a Rational 
System of Examining Water as regards its Influence 
upon the Health of Men and Animals.—Dr. F. Holde- 
fleiss.—See page 63. 

Influence of a Stratum of Vegetation and of Shade 
upon the Physical Properties and the Fertility of t&ie 
Soil.—Prof. E. Woolny.—This paper does not admit of 
useful abstraction. 

Absorptive Power of the Constituents of the Soil 
for Gases.—G. Ammon.—The condensing power of the 
ingredients examined may be arranged thus for watery 
vapour and ammonia:—Ferric oxide, humus, gypsum, 
kaolin, carbonate of lime. The action is greatest between 
the temperatures o° and +10°, and decreases progressively 
both above and below these points. Hydrated ferric oxide 
converts the larger portion of the absorbed ammonia into 
nitric acid. 

Justus Liebig's Annalen der Chemie, 
Band 197, Heft 3. 

Amidines and Thiamides of Monobasic Organic 
Acids.—A. Bernthsen.—The author describes here the 
ethers of the thiamidic acids. 

The Composition of Cinchonin.—Zd. H. Skraup.— 
The author’s analytical results agree with the formula 
C19H22N20, better than with that generally accepted, 
C20H24N2O. He also examines a number of its salts. 

Oxidation Products of Cinchonin.—Zd. H. Skraup. 
The author examines the production of cinchotenin by the 
aCtion of potassic permanganate upon cinchonin. A vola¬ 
tile acid was obtained which proved to be pure formic 
acid. 

Berichte der Deutschen Chemischen Gesellschaft zu Berlin, 
No. 5, 1879. 

On Antichlor.—G. Lunge.—The author shows that a 
molecule of hyposulphite does not suffice for an atom of 
chlorine. Ammonia, which was proposed by Kolb as an 
antichlor, aCts very imperfectly in dilute solutions and at 
ordinary temperatures, and the pungent odour produced 
by the reaction of ammonia or ammoniacal salts with the 
hypochlorites renders its practical application as an anti¬ 
chlor inadmissible. 
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Organic Ferrocyanides.—0. Bernheimer.—An account 
of the ferricyanides of tetra-methyl-ammonium and tetra- 

ethyl-ammonium. 
On Berberin.—H. Weidel.—On treating berberin with 

nitric acid the author obtains no oxalic acid, but a finely- 
crystalline body, which he names berberonic acid, the pre¬ 
paration, properties, &c., of which are described at length. 

Acftion of Melting Caustic Soda upon Phenol and 
Synthesis of Phloro-glucin.—L. Barth and J. Schreder. 
—The principal produdts of the reaction are pyrocatechin, 
resorcin, and phloroglucin. 

On Cinchonin.—M. Fileti.—A preliminary communica¬ 
tion. The author has obtained novel compounds on 
saturating a dilute hydrochloric solution of cinchonin 
with chlorine and bromine respectively. 

Conquinin Sulphate.—O. Hesse.—A solution of con- 
quinin sulphate in chloroform after standing for some 
months displays a green fluorescence almost as strong as 
Scbaer’s solution of quinidin sulphate in chloroform. 

Remarks on the Treatise of MM. Weselsky and 
Benedikt, “ On certain Azo Compounds ” (xii., 226). 
—P. Griess.—The author claims priority as regards the 
discovery of azo-benzol-naphthyl-amin. He considers 
that the practical application of such compounds as dyes 
is hindered by their sparing solubility in water, though 
their sulphacids may be applicable as orange dyes. If a 
liquid containing traces of nitrous acid is acidulated with 
pure sulphuric acid, then mixed with some solution of 
sulphanilic acid, and in about ten minutes afterwards 
with a few drops of a solution of naphthylamin sulphate, 
previously decolourised with animal charcoal, a red 
colouration shortly appears. In this manner nitrous acid 
can be detected in human saliva. In urine, contrary to 
the assertion of Schoenbein, it does not appear to be 
present. 

On Isocymol.—O. Jacobsen.—The author describes a 
number of derivatives of this compound. 

Oxyparaxylylic Acid.—O. Jacobsen.—An account of 
certain salts of this acid. 

Purification of Mercury. —L. Meyer.—The author 
applies a dilute solution of ferric chloride in an apparatus 
which he here figures. 

The Relation between the Melting-points of the 
Elements and their Coefficients of Expansion by 
Heat.—T. Carnelley.—A table which the author has 
compiled shows that with five exceptions the coefficient 
of expansion increases as the melting-point sinks. The 
five exceptions are arsenic, antimony, bismuth, tellurium, 
and tin ; the three former of which belong to the same 
elementary group, and even these among themselves dis¬ 
play a similar relation between their melting-points and 
coefficients of expansion. Why these five bodies form 
an exception does not yet appear. It must, however, be 
noted that they are all found on the ascending side of 
Meyer’s Curve of the Elements (see his “ Modern Theories 
of Chemistry”), whilst three of them, tin, antimony, and 
tellurium, follow immediately upon each other in the 
above curve. Arsenic, antimony, bismuth, and tellurium 
are all very brittle and belong to the same crystalline 
system, and bismuth and antimony are the only two known 
pure elementary bodies which expand on congealing. 
Tin, in some of its compounds, displays an abnormal 
melting-point as will be shown in a future memoir. 
Both the melting-points and the coefficients of expansion 
may be periodic functions of the atomic weight. 

Presence of Meta-nitro-toluol in Commercial Nitro- 
toluol.—P. Monnet, F. Reverdin, and E. Nolting.—The 
authors have detected meta-toluydin by examining the 
acetyl derivatives of a commercial toluydin, free from 
aniline. 

Part Played by Meta-toluydin in the Formation of 
Magenta.—P. Monnet, F. Reverdin, and E. Nolting.— 
The presence of meta-toluydin is in every mixture in¬ 
jurious to the purity of tone of the dye produced. 

Quantitative Determination of Zinc.—F. Beilstein 
and L. Jawein.—The solution of the zinc, nitric or sul¬ 
phuric, is mixed with soda till a precipitate is formed, and 
then with potassium cyanide till a clear solution remains. 
Platinum eledtrodes, conveying the current of four Bun¬ 
sen’s elements, are plunged into the liquid, which is kept 
cool if needful by plunging the beaker in a vessel of water. 
When all the zinc appears to be precipitated the elec¬ 
trodes are lifted out of the liquid, and the zinc is washed, 
first with water, then with alcohol, lastly with ether, and 
dried in an exsiccator. After weighing it is dissolved in 
hydrochloric or nitric acid, and the eledtrode, cleansed 
and weighed, is re-introduced into the liquid to ascertain 
whether the zinc has been completely precipitated. 

Treatment of Bunsen Elements.—F. Beilstein and 
f L. Jawein.— To preserve connedting wires, binding 

screws, &c., from rusting, the authors recommend that 
when cleaned they should be anointed with oleo-naphtha, 
a lubricant obtained from Caucasian petroleum. 

On Nitrochinolin.—W. Kcenigs.—An examination of 
nitrochinolin, amidochinolin, and amidolepidin. 

Modification of Simpson’s Method of Determining 
Nitrogen.—W. Hanko.—This paper requires the accom¬ 
panying engraving. 

Synthesis of Chinolin from Allyl-anilin.--W. 
Koenigs.—Allyl-anilin is passed over lead oxide at low 
redness, when chinolin is found among the produdts. 

Production of Nickel and Cobalt in a State capable 
of being Rolled.—T. Fleitmann.—The author conceived 
the idea that the brittleness of these metals was due to 
absorption of carbonic oxide, and succeeded in removing 
it by the addition of small quantities of magnesium, ob¬ 
taining both metals in a perfectly malleable and ductile 
condition. The magnesium is introduced through a hole 
in the lid of the crucible after the oxygen has been re¬ 
moved by the addition of fragments of charcoal. Other¬ 
wise explosions may ensue. 

Action of Phosphorus Penta-chloride upon Isatin 
and Allied Bodies.—A. Baeyer.—The author considers 
that the best method of obtaining indigotin from isatin 
chloride is to treat the latter with a solution of hydriodic 
acid in glacial acetic acid. 

Amido-nitro-sulphide of Iron.—W. Demel.—This 
somewhat complex body is obtained by the reaction of 
ammonium sulphide and potassium nitrite with the solu¬ 

tion of a ferrous salt. 

Novel Method of Forming Ketons.—G. v. Bechi.— 
Freund discovered a general method for the formation of 
ketons by the action of acid chlorides upon zinc-alkyles. 
The author finds that iodalkyles in presence of metallic 
sodium occasion the same reaction. 

Proportion of Water in Calcium Glycolate.—C. 
Bottinger.—This salt crystallises with variable propor¬ 
tions of water according to temperature, &c. 

Contribution to a Knowledge of the Ureids : Syn¬ 
thesis of Dimethyl-barbituric Acid.—E. Mulder.—Not 
susceptible of useful abstraction. 

Oxidation of Ortho-toluol-sulphamids.—0. Fahl- 
berg and Ira Remsen.—Not suitable for abstraction. 

Scbizomycetous Fermentation.—A. Fitz.—The prin¬ 
cipal fact here established is the non-existence of the 
so-called butyro-acetic acid. 

Azo, Azoxy,and Hydrazo Compounds.—H. Schmidt 
and G. Schultz.—With the removal of oxygen from the 
nitro compounds the melting-point rises up to the azo 
compounds; the hydrazo compounds melt at a lower 
temperature than the azo and even the azoxy compounds 
(except hydrazo-benzol); and the amido derivatives melt 
lower than the corresponding nitro compounds. 

On Diphenyl Bases.—H. Schmidt and G. Schultz. 

On Diphenoles.—H. Schmidt and G. Schultz.—These 
two memoirs do not admit of useful abstraction. 
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Oxidation of Resorcin to Phloroglucin.—L. Barth 
and J. Schreder.—The operation is effected by melting 
resorcin in a silver capsule with a considerable excess of 
caustic soda. Shortly after the development of gases has 
decreased the source of heat is removed, the mass when 
cold is dissolved in dilute sulphuric acid, the liquid filtered, 
and the filtrate repeatedly extracted with ether. Phloro¬ 
glucin crystallises from the ethereal solution. 

Formation of Ozone by Hydrocarbons.—J. Schiel. 
—It has been observed that the alkaline metals, thallium, 
&c., do not retain their brightness if kept in a stoppered 
bottle under rock oil. The author proves that this aCtion 
is due to the formation of ozone. 

On Fermentation.—J. Schiel.—The author passed the 
current of two zinc carbon elements through a solution 
of sugar, mixed with yeast, juice of meat, and a little 
ammonium phosphate. The fermentation proceeded as 
usual, but the formation of baderia was prevented. 

Action of Nitrous Acid upon Tin-phenyl-chloride. 
—B. Aronheim.—The compound obtained was identical 
with tin-triphenyl-chloride. Nitroso-benzol was also 
produced. 

Action of Gaseous Chlorine upon the Hydrates 
of Baryta and Strontia (II.).—J. Konigel-Weisberg.— 
In this memoir the author describes the adion of chlorine 
upon hydrate of strontia containing different proportions 
of water. 

ACtion of Nitrous Anhydride upon Proto-cate- 
chuic Acid.—Max Gruber.—The produds obtained were 
oxalic and picric acids, carboxy-tartronic acid, dinitro- 
dioxy-quinon,a-dinitro-phenol, and nitro oxy-benzoic acid. 

Methyl Derivatives of Para-phenylen-diamin.—C. 
Wurster.—An examination of dimethyl-para-phenylen- 
diamin, its acetyl derivative, and of the tetra-methyl 
compound. 

On Nitro-dimethyl-anilin.—C. Wurster.—Nitroso- 
dimethyl-anilin is readily converted into nitro-dimethyl- 
anilin by the adion of oxidising agents. The author 
confirms Weber’s account of its preparation. 

Ureas of Dimethyl-para-phenylen-diamin. — F. 
Binder.—The author has obtained and described two 
ureas, a mono and a di compound. 

MISCELLANEOUS. 

University of London.—The following are lists of the 
candidates who have passed the recent B.Sc. examina¬ 
tion:—First B.Sc. Examination: Pass List (Firs t Divi¬ 
sion).—T. J. Bowlker, private study; J. S. W. Chitty, 
Magdalen College, Oxford ; T. R. Dallmeyer, University 
College and private study ; G. L. V. Fairibault, Catholic 
University College, Kensington ; P. F. Frankland, Royal 
School of Mines and private study ; E. T. Glasspool, M.A., 
private study ; W. L. Goodwin, University of Edinburgh ; 
C. Grimshaw, Owens College and private tuition ; S. F. 
Harmer, University College; G. W. Hill, King’s College 
and St. George’s Hospital; W. Law, private study ; R. 
B. Lee, private study ; C. Myhill, University College and 
private tuition; W. Odling, Royal School of Mines; F. 
W. Payne, B.A., Brighton Grammar School; W. J. C. 
Ross, King’s College and private study; J. Ryan, Un¬ 
attached, Cambridge; G. P. Simpson, private tuition; 
A. Smithells, Owens College; A. K. A. Spiegel, Owens 
College ; A. F. Stoddart, University College, Bristol; 
Ellen Martha Watson, private study; S. Young, Owens 
College. (Second Division.)—W. Bryant, B.A., private 
study; R. Frost, Owens College; J. R. Green, private 
study; Catherine Alice Raisin, private study; G. A. T. 
Walton, St. Bartholomew’s Hospital; H. Wilson, The 
Leys School, Cambridge. (Mathematics only.)—W. J. 

Collins, St. Bartholomew’s Hospital; A. Newsholme, St. 
Thomas’s Hospital. 

Letters Patent for Colouring Matters.—-A patent 
case of some interest was argued before the Lord 
Chancellor on the 30th ult. Mr. Frank Wirth, of 
Frankfort, petitioned that the seal might be affixed to 
letters patent for an invention for “ Improvements in 
colouring matters, and in the manufacture of the same,” 
communicated to him by Messrs. Meister, Lucius, and 
Briining, of Hochst, Germany. It appeared that the im¬ 
provements consisted substantially in the preparation of 
colouring matters by the reaction of diazo compounds of 
phenols upon the disulpho acids of beta-naphthol. The 
application was opposed by Dr. J. P. Griess, F.R.S., of 
Burton-on-Trent, chiefly on the ground that the appli¬ 
cant’s invention was already covered by previous letters 
patent granted to him, the opponent. These letters 
patent were respectively dated the 4th of October, 1877, 
No. 3698, and the 20th of November, 1878, No. 4726, and 
it appeared, from the specifications of these letters patent, 
that Dr. Griess had, in faCt, patented the preparation of 
colouring matters by aCting upon the diazo compounds of 
phenols and phenolic ethers with, among other things, 
disulpho acid of beta-naphthol. It was, however, pointed 
out on behalf of the applicant that the latter did not 
claim to use the disulpho acid of beta-naphthol as used by 
Dr. Griess under his letters patent, but one or other of 
the two isomeric disulpho acids of beta-naphthol which 
Messrs. Meister, Lucius, and Briining had been the first 
to discover, and the separation of which and their re¬ 
spective application or treatment with certain other sub¬ 
stances, such as toluydin and xylodin, Mr. Wirth had 
been the first to patent, that is to say, on the 29th April, 
1878, No. 1715. It appeared that these isomeric disulpho 
acids were capable of reactions different from those re¬ 
sulting from the use of the disulpho acid described in the 
specifications of Dr. Griess. The application for letters 
patent by Mr. Wirth had been accompanied by the usual 
statutory declaration, which, however, had been declared 
at Frankfort before H.B.M. Consul. The objections filed 
on behalf of Dr. Griess were in substance (1) that 
F. Wirth was not the true and first inventor or importer 
of the alleged invention, anrl (2) that the alleged inven¬ 
tion was wholly or in part covered by the letters patent 
of Griess. By his affidavit in opposition the latter had 
also objected that Wirth had not made and could not 
make at Frankfort a declaration that would be good under 
British patent or other law. There had been no opposi¬ 
tion before the law officer. Upon the petition being 
called on, Mr. Aston, Q.C., urged as a preliminary objec¬ 
tion that Wirth’s application was void ah initio, on the 
ground that a declaration such as that required by the 
Patent Law Amendment ACt could not be made by a 
foreigner resident abroad before the British Consul, con¬ 
tending that the statutory forms were not merely directory 
but imperative. Moreover, Wirth, being a resident abroad, 
could not receive a communication from other foreigners 
also abroad, and receive a British patent as for an imported 
invention. The Lord Chancellor was of opinion that letters 
patent mightbe granted to a foreigner resident abroad foran 
invention communicated to him by another foreigner also 
resident abroad. The petition was then opened and heard 
upon the merits. Affidavits by Professor Odling, F.R.S., 
and Professor Armstrong, F.R.S., were read on behalf of 
the opponent, and ultimately it was arranged that the 
letters patent of the applicant should be sealed upon his 
undertaking to insert in his specification a disclaimer of 
any matters covered by the letters patent granted to Dr. 
Griess, and no order was made as to costs. 

TO CORRESPONDENTS. 

W. j. Reynolds.—Mix the paint with gelatine an d water instead 0 
oil. 

M.T.D.—The address was printed just as it was received from 
Messrs. W. H. Smith and Son. 
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DECOMPOSITION OF CHLORINE. 

boiling residues thus obtained to distillation, unaltered 
naphthalin, very little diphenyl, a greatly increased quan¬ 
tity of phenyl-naphthalene, and iso-dinaphthyl, with still 
higher boiling products, came over. The amount of 
phenyl-naphthalene now obtained was equal to, if not 
larger than, that of the dinaphthyl formed—a vast im¬ 
provement on the results of the former methods. 

A combustion was now made of the purified substance, 
with the following results :— 

Since the publication of Prof. Meyer’s important re¬ 
searches on chlorine in the Chemical News of August 1, 
we have obtained some additional particulars, which we 
hasten to lay before our readers. The vapour-density ap¬ 
paratus designed by Prof. Meyer, and referred to by Mr. 
Watson Smith, has already been shown in the Chemical 

News (vol. xxxix., p. 66), and it was by means of this 
apparatus, suspended in a Perrot’s furnace, we believe, 
that the oxygen was obtained. In his note Mr. Watson 
Smith said that, “ Experimental evidence appears to in¬ 
dicate beyond a doubt that to all appearance (“ Moglicher- 
weise ” is the word Vidtor Meyer wishes at present to be 
used) by heating chlorine oxygen can be obtained.” The 
chlorine was prepared absolutely pure by heating PtCl2 
(or Pt2Cl4), and was dried with every precaution, being 
passed over CaCl2, through S04H2, and over a layer of 
P205 one metre in length; it was then passed into the 
vapour-density apparatus, in the lower portion of which 
porcelain was substituted for glass. The dissociated 
chlorine gas issuing out of the small tube a and contain¬ 
ing oxygen was absorbed by passing through KI solution. 
The oxygen passing through unabsorbed was collected, 
and the usual tests were applied. 

SYNTHESIS OF PHENYL-NAPHTHALENE. 

By WATSON SMITH, F.C.S., F.I.C. 

In my last papers, or rather preliminary notes, on the 
above subjedt (see Chemical News, vol. xl., p. 3 ; also 
Ber. der Deutsch, Chem. Gesell., xii., p. 1396) I described 
a method by which iso-dinaphthyl, diphenyl, and a new 
hydrocarbon—probably phenyl-naphthalene—were formed 
together, and could readily be separated by fradtional dis¬ 
tillation, and by subsequent treatment of the crude new 
substance with boiling dilute spirits of wine the new hy¬ 
drocarbon was dissolved out, but the iso-dinaphthyl mostly 
remained insoluble. On sublimation the new body was 
easily obtained quite pure, and formed beautiful small 
plates with blue fluorescence, the vapours possessing a 
most pleasant odour of oranges. In the above case the 
calculated quantities of brom-benzene and naphthalene 
were pass.ed through the red-hot tube. The experiment 
was now condudted differently, soda-lime being introduced 
into the tube instead of pumice-stone. It was now found 
that the readtion proceeded much less favourably, and that 
benzene was formed and came over, no doubt with a cer¬ 
tain quantity of diphenyl. This readtion is analogous to 
that previously described (Chemical News, vol. xl., 
p. 3), in which brom-naphthalene and benzene were passed 
over soda-lime, and naphthalene was formed. The former 
method was therefore adhered to, but I determined to 
modify the proportions, so as, if possible, to make use of 
the tendency to form diphenyl so as to yield me rather an 
increased yield of phenyl-naphthalene. This was effedted 
by employing in the next mixture used a certain excess of 
naphthalene over the calculated quantity. The soft tarry- 
looking mass was then distilled, and the unaltered brom- 
benzene and naphthalene coming over, after being mixed 
with more naphthalene, were passed again through the 
red-hot tube. This was continued till but little undecom¬ 
posed brom-benzene passed over, or till it was almost 
all decomposed. On subjedting the mixture of high 

Found. Calculated for 
w — t 

Carbon. 94-63 q..I2 Ct,Hi 
Hydrogen .. .. 6-oi 5-38 

Two vapour-density determinations were also made 
according to the method of Vidtor Meyer and Carl Meyer 
and these were condudted conjointly with my friend Carl 
Meyer with the utmost care and exadfitude. We made 
the determinations in an atmosphere of nitrogen and ob¬ 
tained the following results :— 

I. 
B = 722-8 
w= 24-3 
t = 25-5> 
8 = 0-1336 
V = 17-30.0. 

Hence— 

B = barometric column at o° 
w = tension of aq. vapour for t° 
S = weight of substance taken 
V=vol. in c.c. of displaced air 
d = vapour-density 

d= 8(1 + 0-003665 0587780 

(B — ze>)V 

II. 

'B = 722’8 

w= 24-3 
- t = 25-5° 

S =0-13825 
,V = 17-80.c. 

(I.) . . . 

(II.) . . 

0^1336(1+^003665^25^5)587780 

(722-8-24-3)17-3 

0^13825(14-0^03665^5)587780 
722-8-24-3)17-3^ 

Vapour-density. 

Found. Cal. for 
CioHt 

CaHs 
\ 

= 7-XO 

- 7’°5 

= 774 

The melting-point was now re-determined with great 
care, using one of Giessler’s normal thermometers • it 
was found to be 95°as the mean of several determinations, 
and this must be regarded, then, as the corredted melting- 
point, that first given (ioi0 to 1020) having been deter¬ 
mined with an ordinary instrument. This latter thermo¬ 
meter, with the freshly-prepared substance, indicated 100° 
to 101°; hence showing that a substance pradtically of a 
constant composition—in fadt, the same body—had been 
obtained as that tested in the first case. 

A combustion was now made again, but of the very 
substances which had been the subjedts of the two vapour- 
density determinations. The contents of the glass vapour- 
density apparatus (Meyer’s), were treated with hot abso¬ 
lute alcohol, well shaken, and then thrown on to a filter. 
The fine white sand (used to break the fall of the little 
tube with substance), remained, and the alcoholic solution 
of the phenyl-naphthalene passing through, was diluted 
with much water, which precipitated the phenyl-naphtha¬ 
lene in small microscopic and pure white plates. This, 
after washing with water, was dried at 70° in the air-bath,' 
and analysed. 0-23925 grm. substance gave 0-1185 water 
and 0-82795 grm. carbon dioxide:— 

Carbon 
Hydrogen 

Found. Calculated. 

94'37 94-12 
5‘5i 5-88 

99-88 100-00 

In the process of preparation it would seem, then, that 
when the calculated quantities of brom-benzene and 
naphthalene are taken, mixed, and passed once through 
the red-hot tube, the following reactions take place 
together:— 
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(*•) 
(CI0H7 Jti + Br 
|cioh7 H + Br 

c6h5i 
c6h5[ 

Dinaphthyl. Diphenyl. 

tn y CioH7 I H + Br | C6H5 
V2-) , 1 ' I 

Phenyl-naphthalene. 

But on using an excess of naphthalene, and passing 
the undecomposed brom-benzene and naphthalene, with 
the addition of a little more naphthalene, through the 
red-hot tube till all brom-benzene disappears, it would 
seem that reaction (1) ceases to a considerable extent, 
and for the most part, in fadt, reaction (2) now pre¬ 
dominating, together with the simpler one,— 

fCI0H7 H 
I UiqH7 H 

Dinaphthyl. 

resulting by the adtion of heat on the excess of naphtha¬ 
lene, and hence accounting for the presence in the readtion- 
produdt of so considerable a quantity of iso-dinaphthyl, 
with scarcely any diphenyl. 

There are two isomerides of phenyl-naphthalene possible, 

viz., the a and the (3 :— 

It is interesting to ascertain which isomer represents 
the new hydrocarbon obtained. I think there can be little 
doubt it is the/3-phenyl-naphthalene, and for the following 
reason. It is formed from that naphthyl residue of a 
naphthalene group, which is itself formed at a high tem¬ 
perature the most readily and easily. Now, by the adtion 
of heat alone, or heat in conjundtion with halogenic 
adtion, if the term may be allowed, upon naphthalene, my 
previous investigations have shown that iso dinaphthyl is 
formed in preponderating quantity, and that iso-dinaphthyl 
is in the highest degree of probability the (3 /3-dinaphthyl, 
hence the phenyl-naphthalene is in all probability the 
/3-isomeride. It is not at all improbable thte a-isomeride 
may be obtainable by means of Fittig’s readtion, with a 
mixture of a-brom-naphthalene and a-brom-benzene; 

thus— 

a a 

CioH7 1 Br + Na I | Na + Br | C6H5 

a-phenyl-naphthalene. 

This question I shall next proceed to solve, together 
with the following :—“ Is it not possible to obtain a di¬ 
phenyl-naphthalene by the adtion, say, of two molecules 
of brom-benzene on one of naphthalene on passing the 
mixture through the red-hot tube ?” Thus— 

CeH^ 1 Br + H 1 CioHe | H + Br | 

| ' M 
1 c6H5 

1 

Diphenyl-naphthalene. 

or by the adtion of 2 mols. benzene on 
naphthalene,— 

i of dibrom 

Diphenyl-naphthalene. 

1 1 1 1 
C6H5 1 H + Br 1 CioH6 1 Br 4- H 1 c6h5 

Cj0H7 I H + Br | C6H4 | Br + H [ CI0H7 

Dinaphthyl-benzene. 

Indeed, I am proceeding to examine the higher boiling- 
produdts obtained, with the dinaphthyl and phenyl- 
naphthalene, when excess of naphthalene was used, to see 
if small quantities, at least, of the above hydrocarbon be 
not already present. The solution of these latter pro¬ 
blems will form a considerable portion of my future work. 

University Laboratory, .Zurich, 
August 4, 1879. 

UPON AMMONIUM NITRITE, 

AND UPON THE BY-PRODUCTS OBTAINED 

IN THE OZONISATION OF AIR 

BY MOIST PHOSPHORUS. 

By ALBERT R. LEEDS. 

As long ago as 1848, Dr. T. Sterry Hunt threw out the 
suggestion, that the nitrogen of the atmosphere is really 
composed of two equivalents of the element, sustaining 
towards each other the same relations as the two equiva¬ 
lents in nitrous oxide. He supposed that the group NNO 
is not a simple oxide, but an anhydrous amide, or nitryl, 
derived from the ammonium nitrate by the removal of 
2H20, and capable, when passed over a mixture of lime 
and potash at a sufficiently high temperature, of regene¬ 
rating ammonia and a nitrate.* He insisted upon the 
parallelism between this case and that of ammonium 
nitrite which undergoes a precisely similar decomposition 
under the influence of heat, losing 2H20 and evolving 
NN, nitrogen gas. It would appear that Prof. G. C. 
Schaeffer had independently arrived at a similar conclu¬ 
sion concerning the dual nature of nitrogen, holding the 
same view as Dr. Hunt, that it is the nitryl of am¬ 
monium nitrite, and capable of forming this body by 
assuming again the elements of water.f 

In 1862, Schonbein published an extensive series of ex¬ 
periments upon the generation of ammonium nitrite from 
water and atmospheric air under the influence of heat.J 
Unacquainted, apparently, with speculations by which the 
formation of ammonium nitrite in this manner had been 
anticipated on theoretical grounds, he announced his 
own discovery as in the highest degree remarkable and 
hitherto entirely unexpected. He states that his own 
labours in this direction were animated by the considera¬ 
tion that this salt is so readily decomposed under the 
influence of heat, into water and nitrogen, that it might, 
under suitable circumstances, be likewise readily regene¬ 
rated from the same bodies. These circumstances he 
found to consist in the contaCt of water, converted into 
vapour at various temperatures, with atmospheric air, and 
attributed the combination principally to the heat em¬ 
ployed. No other phenomena, according to Schonbein, 
were concerned in the generation of ammonium nitrite 
under these circumstances, and those which regulate its 
formation when various bodies, like hydrogen, hydro¬ 
carbons, fats, wood, coal, &c., were burned in air. 

It is not necessary to enter into the details of his ex¬ 
periments, further than to remark, that in none of them, 
apparently, was the precaution taken to use air which had 
been purified from its pre-existent ammoniacal and nitrous 
compounds. This manifest source of error was at once 
pointed out by Bohlig,§ who never succeeded, in whatever 
way or at whatever temperatures, the experiment was 
conducted, in obtaining the reactions of ammonium nitrite 
when purified air was employed, but readily obtained 

* American Journ. Sci., May, 1848, p. 407. 
t “ Chemical and Geological Essays,” T. S. Hunt, 2nd Ed., p. 472 
} Ann. der Chem. und Pharm., 1862, vol. cxxiv., p. 1. 
§ Ann. der Chem. und Pharm. 1863, vol. cxxv., p. 21. 

Or it is possible, by using a mixture of 1 mol. dibrom- 
benzene and 2 mols. of naphthalene, that dinaphthyl- j 
benzene may be obtained:— « 
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them when, under like conditions, common air was used. 
In opposition to these results of Bohlig, Prof. Liebig 
maintained in the same journal, the trustworthiness of 
Schonbein’s observations, ( contending that the facft was 
sufficiently proven by the very numerous and varied ex¬ 
periments of Schonbein, and disregarding the valid objec¬ 
tion, that in none of these same experiments had purified 
air been employed. Even to the present day the genera¬ 
tion of ammonium nitrite from atmospheric air and water 
by the aid of heat, is taught in text-books as an admitted 
fatt, and that, ^too, after Zabelin, in 1864,* * * § and Carius,f 
ten years later, had repeated, with exceeding care, and 
verified Bohlig’s observations. In particular, Carius em¬ 
ployed most elaborate precautions, using only air and 
water which had been most carefully purified. The water 
was evaporated both with a rapid and a slow change of 
atmosphere ; at various temperatures, from the common 
to ioo°; both alone and after addition of baryta, the baryta 
being devoid of nitrogen compounds; in contadt with 
platinum spirals, and diffused over a great surface of 
purified cotton-wool—in no case was ammonium nitrite 
formed.^; 

It is of the highest importance, therefore : 
I. To exclude the possibility of the conversion of water 

under the influence of heat in contadt with atmospheric 
air, from among the number of possible sources of am¬ 
monium nitrite and nitrous compounds. 

II. In cases of rapid oxidation, like the combustion of 
H,§ hydrocarbons,|| fats, phosphorus,^ and other bodies 
in the air, if it be true that ammonium nitrite is formed, 
irrespedtive of any nitrogen compounds pre-existent in the 

* Ann. der Client, und Pharm., cxxx., p. 82. 
+ Ann. der Client, und Pharm., clxxiv., p. 1. 
+ Note.—Since the above was written a paper has been published 

by A. v. Loesicke (Arch. Pharm. [3], 14, 54 to 58, and Chemiker 
Zeitung, No 9, 1879). Inasmuch as I have no access to either of 
these journals, I can only quote from the abstracts (Journ.Chem.Soc., 
April, 1879, p. 298; Chemical News, vol. xxxix., p. 150). It is stated 
in the Jctirn. Chem. Soc. abstract, that “ the author has corroborated 
Schonbein’s statement, that the evaporation of water in air produces 
ammonium nitrite, and gives the results of experiments to determine 
the conditions of its formation. It is found that ammonium nitrite is 
always formed when water evaporates freely, and the lower the tem¬ 
perature, the larger is the quantity produced; but the formation is 
prevented if the evaporation takes place in a narrow-necked flask. 
In another series of experiments it was observed that 1 litre of water, 
evaporated to a small bulk, yielded ammonia equivalent to 0U48 part 
in 100,000 parts of water; 1 litre, evaporated to small bulk at 40° to 
50°, yielded ammonia equivalent to o-s823 part of nitric acid per 
100,000 of water ; and, lastly, 5 litres of watet, allowed to evaporate 
spontaneously, yielded ammonia equivalent to 2'g6o8 nitric acid per 
100,000 parts of water. This last experiment shows the influence that 
the evaporation of rain-water and dew can have on the nourishment 
of plants; and it has been found that if a leaf be moistened and 
allowed to dry, nitrous acid is produced, and that in dew from leaves, 
ammonium nitrite can be easily detected." 

With reference to these observations it is to be remarked :—1st. In 
the absence of any reference to the esssential precautions of excluding 
the access of nitrogenised atmospheric particles, atmospheric am¬ 
monia, and nitrous compounds, it is fair to infer that these precautions 
were not taken, and in that case, the experiments of Bohlig, Zabelin, 
and Carius, which contradict the hypothesis of Schonbein, must be 
regarded as unshaken and conclusive. 2nd. The rise of temperature, 
especially under such circumstances as would establish a current of 
vapour from the surface of the liquid, would diminish the rate of ab¬ 
sorption of nitrogenous bodies from the surrounding atmosphere. 
Cooling the evaporating liquids would operate in a two-fold manner ; 
in the first place, by augmenting the coefficient of solubility of the 
atmospheric ammoniacal compounds; and, secondly, by greatly in¬ 
creasing the length of time required for the spontaneous evaporation 
of so large a bulk as 5 litres of water. 

To get rid of all traces of ammonia upon the surfaces of vessels is a 
problem of almost insuperable difficulty so long as laboratory opera¬ 
tions must be performed in common air. In this connection we would 
call to mind the experiments of Faraday (Quart. fount. Science, xix., 
16), who was greatly perplexed by obtaining ammonia, on heating 
hydrogen gas in contact with potassium and zinc. The vessels and 
substances had been purified, and every precaution exercised, which 
the almost matchless skill of that incomparable experimental philoso¬ 
pher could devise, and yet Faraday abandoned the research, con¬ 
fessing his inability to satisfactorily account for the appearance of 
ammonia under these circumstances. Additions to our knowledge 
since that time may render it not presumptuous to suggest the cause 
above given. 

§ Saussure (Annales de Chemie, lxxi., 282). 
1 Bottger (Jahresb. der Phys. Vereins, zu Frankfurt a.M., i860, 

1861, p. 69). 
IT Schonbein (Ann, der Chem. and Pharm., vol, cxxiv., p. 6). 

71 
atmosphere, the origin of this ammonium nitrite is to be 
looked for in other causes than the conjunction of atmo¬ 
spheric air and water-vapour under the influence of heat.* 

III. The same remark applies if any ammonium nitrite 
is formed by the slow oxidation of phosphorus in contact 
with air and water. The very numerous and laborious 
experiments by which Schonbein appears to have 
established the fact of the formation of ammonium nitrite 
under these circumstances, have caused its universal ac¬ 
ceptance. f Bohlig, following Schonbein, attributed the 
production of ammonium nitrite during the slow oxidation 
of moist phosphorus, to the action of the ozone formed 
at the same time. Carius, by elaborate proofs, has de¬ 
monstrated that ozone, which was prepared by electro¬ 
lysis in such a manner as to be entirely free from nitrogen 
compounds, and even from hydrogen gas, was entirely 
devoid of action upon nitrogen in the presence of vapour 

j of water. In order to make the experiments comparable 
! to those in which ozone is liberated at the same time 
with a disengagement of heat, as in the case of the elec¬ 
trical discharge, the ozone was brought by Carius into 
contact with nitrogen and water-vapour at all temperatures 
short of those at which ozone undergoes dissociation into 
ordinary oxygen—in every case with negative results. 
The ozone prepared by electrolysis was preferred to that 
obtained by the electrical discharge, since, as both SoretJ 
and Carius have shown, ordinary oxygen prepared from 
potassium chlorate, and containing from 1 to 2 per cent of 
nitrogen, yields, when ozonised by the electrical discharge, 
small but determinable amounts of nitrous acid. Still 
later, Berthelot§ has investigated the accuracy of the 
statement made by Schonbein,|| that ozone combines with 
free nitrogen, in presence of alkalies, at ordinary tempera¬ 
tures, to form nitrous compounds. 

Schonbein found in 3000 litres of air, powerfully ozonised 
by phosphorus, then washed with water, the washings 
treated with lime water, and the resulting calcium com¬ 
pound decomposed by potassium carbonate, an amount of 
nitric acid corresponding to 5 grms. of nitre. Berthelot 
collected in a number of flasks over water, oxygen ozonised 
by the silent discharge, until the flasks were three-fourths 
filled. The surplus water was then allowed to run out 
completely, its place being supplied by atmospheric air, 
and some pure baryta water introduced in each flask. 
After standing over night, all traces of ozone had com¬ 
pletely disappeared. But the baryta water contained no 
traces of nitrogen compounds; the wash-water did. 
Similar results were obtained with the air ozonised by 
phosphorus, and completely washed before contadt with 
baryta water. 

Quite independently of the work done by other observers, 
an extended series of experiments had been instituted 
upon the phenomena which accompanied the ozonisation 
of moist air by means of phosphorus. In the earlier trials, 
attention was limited to the question whether oxidised 
compounds of nitrogen were produced or no. Subsequently 
the research was made to include all other by-produdts. 
It was deemed important to purify and measure the air 
used and the ozone formed; to determine the amount 
of phosphorus consumed, and of phosphoric and phos¬ 
phorous acid produced ; and, in case they were really 
present and it were possible to estimate them, the amounts 
of nitrogen compounds, of hydrogen peroxide and ozone, 
remaining in solution in the jar- and wash-waters. Lest 
it be thought needless to have re-investigated these points 
the following reasons for so doing may be mentioned :— 

I. Preliminary trials had shown that, if formed at all, 

* In ;the case of hydrogen, Zoller and Grete have shown, by the 
burning of very large volumes of perfedtly pure hydrogen in com¬ 
pletely purified air, that small amounts of ammonium nitrite are pro¬ 
duced, and have demonstrated the presence of ammonia and nitrous 
acids in the water formed in the course of the combustion, by many 
concordant and quite satisfadtory tests.—(Berichte der Deutsch.Chem. 
Gesell., 1877, vol. x., pp. 2, 144.) 

t See Carius, Ann. der Chem. und Pharm., 1874, vol. clxxiv. p. 43. 
j Coniptes Reitdus, lvi., 390. 
§ Comptes Reitdus, 1877, lxxxiv., 61. 
n Denkschrift iiber das Ozon p. 16 Basel, Odlober, 1849. 
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there were grounds for supposing that these products were 
comparable in minuteness to the nitrogen compounds pre¬ 
existent in the atmosphere. 

II. Since the time of Schonbein, the experiments of 
Goppelsroder and Carius had shown that the ozonisation 
of ammonia would produce ammonium nitrite and nitrate 
and hydrogen peroxide. 

III. We could not discover that in experiments pre¬ 
viously made upon the ozonisation of air by phosphorus, 
the air had been previously purified. 

IV. It was important to determine whether any am¬ 
monia or nitrous acid existed at the close of the operation, 
or whether they were completely oxidised to nitric acid. 
The explanations of the reactions would depend largely 
upon the determination of these fadtors. 

The phosphorus ozonator (described in the Journal of 
the American Chemical Society, vol i., p. 8) was employed 
throughout the whole course of this investigation. In the 
first series of experiments ordinary air drawn from outside 
the laboratory was used. The jars in some cases con¬ 
tained common distilled water, in other cases the bichro¬ 
mate mixture made as described in article alluded to. 
The ozonised air was aspirated through the kerite tubing, 
from the last bell, into a wash-bottle containing aqua 
furies, (re-distilled and free from every trace of ammonia), 
and then into one or more Peligot tubes containing neutral 
solution of potassium iodide. Only on titration was the 
solution of potassium iodide made acid. The reason for 
this precaution is given in the Journ. Amer. Chem. Soc., 
vol. i., p. 78, where it is shown that a stream of air or 
oxygen passing through an acidified solution of potassium 
iodide, greatly increases the amount of iodide set free. 
The nitric acid in the wash-bottle was determined by re¬ 
duction with pig-iron, the precautions being employed 
which are stated {Proceedings Amer. Chem. Soc., vol. ii., 
No. 4, 1878). 

Table I. 
Nitric Acid Formed with Non-purified Air. 

Air Used. 
Total 

Ozone in 
Total 

Ozone in V. p.c. Total HNO, 
Litre. Mgrm. C.c. of Air. HNOa. P.C. 

27 (over H20) — — — O-III 0-000318 
108 ,, ,, — — — 0-444 0-000318 
45 (over Cr03) 13-61 6-37 0-014 0-314 0-00054 
85 (over H20) 77-07 36-09 0-039 0-333 0-000303 
go (over Cr03) 7r9i 33-67 0-037 o-6io 0-00054 

In the following trials, the air was purified by aspira¬ 
tion through a tube one-half metre in length, packed with 
cotton-wool, then through three Peligot tubes, the first 
containing aqua puriss., the second soda solution, the 
third sulphuric acid. The soda employed in this and 
other trials was some made from sodium, and which had 
been repeatedly proven to be free from nitrogenous bodies. 
The sulphuric acid yielded to meta-diamido-benzol no 
trace of nitrous acid, nor any ammonia on neutralisation 
and reduction. Ordinary distilled water was employed in 
the jars. 

Table II. 
Nitric Acid Formed with Purified Air (Aqua Pur.). 

Total Total Total 
Air Used. Ozone. Ozone. V. p.c. HNOa. HN03 

Litres. Mgrms. C.c. of Air. Mgrms. P.c. 

262 (over H20) 261-8 104-16 0-04 i-ii 0-000328 

In an experiment similarly arranged, except that hydrant 
water was used in the jars, 0-3964 grm. of ozone was pro¬ 
duced. The wash-water contained 0-37 mgrm. of nitric 
acid, and 1-3 mgrms. of hydrogen peroxide. The latter 
would correspond to 0-00039 per cent of the total weight 
of the air used. 

In the foregoing experiments, the percentage of nitric 
acid as compared with the weight of the air passed over, 
appears quite constant. This is true whether water or 
bichromate mixture was employed, although with the 
latter the percentage was somewhat higher. The ozone 
had been manufactured for a variety of purposes, and 

these percentages were not calculated until after all the 
determinations were concluded, when an unexpected 
closeness of agreement between the results was developed. 
Although this agreement pointed to a constantly operating 
cause, yet, by reason of the extreme minuteness of the 
amounts of nitric acid, it was deemed safer provisionally 
to assume that the agreement was really due to a con¬ 
stant source of error. A scheme was therefore drawn up, 
which should include the sources of error and the sub¬ 
stances to be determined to the best of our knowledge, 
As others may detect features in which our methods were 
at fault, or essential precautions were overlooked, this 
scheme is given below :— 

I. Use of a measured amount of aqua puriss., in the jars. 
II. Complete straining and washing of the air by means 

of cotton-wool, aqua puriss., NaOH and H2S04, both 
shown to be free from nitrogen. 

III. Weight of phosphorus cakes before and after the 
experiment. 

IV. Amount of ammonia in the jar-water at close ot 
experiment. 

V. Also of the nitrites and nitrates, as determined by 
reduction. 

VI. Amount of nitrous acid, as determined by meta- 
diamido-benzol. 

VII. Amounts of phosphoric and phosphorous acids and 
of hydrogen peroxide in the jar-water. 

VIII. Estimation of H3N, (HNOs and HN02), HN02, 
H3P04, H3P03, and H202, in the wash-water after 
ozonising (“ ozone wash-water ”). 

IX. Similar estimations, except of the phosphorus com¬ 
pounds, in the solutions employed to wash the air (“ air 
wash-water ”). 

X. Measurement of total volumes of air used, and of 
ozone after its escape from the ozone wash-water. 

In order to compensate for the increase of suCtion 
necessitated by so many wash-bottles, the standards and 
discs carrying the phosphorus were raised nearly to top of 
the bells. 

This required the employment of 11 litres of aqua puriss. 
in the jars. After 420 litres of air had been aspirated the 
jar-water was poured into three tall cylinders, the precipi¬ 
tate, mostly lead phosphate, allowed to settle, and the 
water and precipitate analysed separately. The weight of 
the phosphorus cakes at beginning of the experiment was 
111-646 grms., at the close 54-284 grms. The total amount 
of ozone which passed out of the ozone wash-bottle, was 
0-8046 grm., or an average of 1-92 mgrms. ozone per litre 
of air, the temperature varying during the course of the 
six days consumed in the experiment between 18° and 210. 
This would correspond to 71-29 grms. of phosphorus con¬ 
sumed for each gramme of ozone produced. Probably 
the consumption would be in a somewhat different ratio 
at the temperature of maximum evolution (240), and with 
bichromate mixture in the jars. 

Phosphoric and Phosphorous Acids. 

The amount of phosphoric acid (H3P04) existing in 
solution in the jar-water, was 178-02 grms.; in combina¬ 
tion with the lead as triplumbic phosphate, 0-939 gnn. > 
and the comparatively small amount carried over into the 
ozone wash-water was 0-252 grm., making a total of 
179-24 grms. 

The large amount of phosphoric acid is itself a valuable 
produdt, and capable either of being used diredtly or of 
being easily re-converted into phosphorus. Hence, its 
formation cannot be considered as a drawback upon this 
method of ozonising. The phosphorous acid in the jar- 
water was 2-57 grms., in the ozone wash-water, 0-013 grm. 

Ammonia, Nitrous and Nitric Acids. 

(a.) In Air Wash-water.—The entire ammonia derived 
from washing 420 litres of air, was 0*03 mgrm., corre¬ 
sponding to 6 parts in 100 million. No nitrous acid could 
be detedted by means of meta-diamido-benzol; nitric acid 
not determined. 
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(b.) In Jar-water.—50 c.c. of the jar-water rendered 
alkaline with pure soda, and distilled in a purified retort, 
yielded o-o8 mgrm. H3N, corresponding to 17-60 mgrms. 
ammonia in the 11 litres. Alike portion, similarly treated, 
gave, on reduction with pig-iron, 0-14 mgrm. H3N, or in 
the total jar-water, 0-0308 grm. Both NH4N02 and 
NH4N03 should yield on reduction twice the amount of 
ammonia which they give when the ammonia is determined 
diredtly. In the above determination, the amount which 
was found falls short of the theoretical by a difference 
quite within the errors of experiment. 

Since phosphorous acid was contained in the jar-water, 
it became important to determine whether this body, when 
distilled in neutral or slightly alkaline solution, with pig- 
iron, would yield a distillate capable of effecting the 
Nessler reagent. Some phosphorous acid was therefore 
prepared from phosphorus trichloride, and the experiment 
tried, but the results obtained negatived the above hypo¬ 
thesis. 

No nitrous acid was detected. The nitric acid, as de¬ 
duced from the ammonia found diredtly and after reduction 
amounted to 0-0489 grm., or 0-0089 per cent of the total 
weight of the air used. 

(c.) In Ozone Wash-water.—The ammonia obtained by 
diredt distillation amounted to 0-075 mgrm.; by reduction, 
to 0315 mgrm.; this would leave for the ammonia, corre¬ 
sponding to the nitric acid, 0-24 mgrm. (equivalent to 
o*88 mgrm. HN03), a result three times greater than the 
ammonia corresponding to the base, instead of twice, as 
should have been. 

No nitrous acid was found by the use of meta-diamido- 
benzol. 

Hydrogen Peroxide. 

The ozone wash-water contained 2'or mgrm. hydrogen 
peroxide, or 0-00037 Per cent °f the total weight of the 
air passed over. The nitric acid contained in the ozone 
wash-water, was only 0-000162, or about one-half the 
percentage of the hydrogen peroxide.* 

Final Experiment.—The failure to find in the jar-water 
an amount of ammonia, on redudtion, which would exadtly 
correspond to the nitric acid required to form with the 
basic ammonia, ammonium nitrate, cast some suspicion 
on the above results. A final experiment was therefore 
instituted, in order to settle positively whether any am¬ 
monium nitrite could be detected at the close of the 
operation, and whether all the nitric acid found existed 
in combination as ammonium nitrate. 

Renewed precautions were therefore instituted to purify 
the air employed—two columns of glass beads saturated 
with H2,S04 being employed in addition to the wash- 
bottles mentioned in the former trials. The air was forced 
by a tromp through this long series of purifiers into the 
ozonator, and drawn out again through the wash-bottles 
used to wash and titrate the products, by means of a water 
air-pump. By this means, the phosphorus cakes were 
always kept immersed to the same depth in the jar-water. 
Sliding standards had been discarded in the improved 
form of ozonator now employed, and the cakes were sup¬ 
ported on leaden discs which rested upon little leaden 
brackets, passing through holes drilled through the sides 
of the bells, at a small distance above their lower rims. 
4850 c.c. aqua puriss. were used in the jars ; the amount 
of air passed through the apparatus was 481 litres; the 
ozone discharged from the ozone wash-water, 0-924 grm. 
The following table presents a synopsis of the results 
obtained :— 

* Note.—In Table I. the ammonia found in the ozone wash-waters 
by redudtion is all calculated as HNOs. If we, in like manner, con¬ 
vert the total ammonia contained in the air (see Table III.) into HNOs, 
it will be found equal to 0'000088 per cent of the air drawp over; sub- 
tradting this from 0-0003 per cent, the amount given for P over H20 
in Table I., leaves 0-000212 per cent, and this, if regarded not as it 
was when the experiments were made, as HNOs, but as NH4N03, 
would give for the true percentage of HN03 in Table I., 0-000167 per 

Table III. 

Air Wash-water. 

Ammonia. hno2. HN03. NH4N0... nh4no3, 

Belore 
Redudtion. 

Mgrm. 

After. 

Mgrm. Mgrm. Mgrm. Mgrm. Mgrm. 

0-10 0-15 0-065 0-104 0-092 0-132 

Corresponding in 100 Million Parts. 

Parts. 
16 None. 

Parts. 
IO 

Parts. 

17 

Parts. 

15 

Parts. 
20 

Jar-water. 

Mgrms. 
(I.) 7-76 

(2.) 4-82 

Mgrms. 

11-64 None. 

Mgrms. 

21-57 None. 

Mgrms. 

27-39 

Ozone Wash-water. 

0-066 0-198 None. 0-49 None. 0-31 

It will be noted that the ammonia washed out of the 
atmospheric air is somewhat in excess of that required to 
neutralise the nitric and nitrous acids, and it may be 
queried whether this -excess existed in some other form 
of combination, as the carbonate. 

The determination marked (x) of ammonia in the jar- 
water, was made upon 50 c.c. Subsequently the same 
apparatus was employed as that ordinarily used in water 
analysis, and after the large amount of soda required to 
render 300 c.c. of the jar-water alkaline, was repeatedly 
distilled with aqua puriss. until it gave no further reaction 
of ammonia, the 500 c.c. was added, and the distillations 
continued, This determination corresponded to 5-82 mgrms. 
H3N in the total jar-water, and is just one-half the amount 
obtained after redudtion. Since the absence of nitrous 
acid was proven, this result goes far to demonstrate that 
the ammonia derived from the jar-water, existed there as 
ammonium nitrate. 

But in the ozone wash-water, instead of being one- 
half, it is only one-third of the amount found on redudtion, 
a result corresponding with that found in the former trial. 

Hydrogen Peroxide.—As determined diredtly upon one 
portion of the ozone wash-water, this amounted to 
2-7 mgrms.; determined after evaporating 30 c.c. down 
to 3 c.c., it amounted to 2-4 mgrms. The estimation was 
made by means of sodium hyposulphite and potassium 
iodide. These reagents could be safely made use of, since 
the absence of nitrous acid had been previously proven. 
It was likewise found that the presence of phosphorus 
acid had no effedt upon the titration. If the larger re¬ 
sult obtained on titrating diredtly be attributed to dis¬ 
solved ozone, then the amount of ozone in solution would 
have been 0-44 mgrm. Since, however, the percentage 
of hydrogen peroxide is diminished by concentration with 
the aid of heat, the lower result obtained after evapora¬ 
tion, might, perhaps, be more satisfadtorily attributed to 
the loss of hydrogen peroxide than to expulsion of dis¬ 
solved ozone. 

The percentage of hydrogen peroxide as compared with 
the total weight of the air drawn over is 0-00038 ; that of 
nitric acid in the ozone wash-water only 0-00008. The 
former agrees quite closely with the result obtained in the 
previous experiment; the latter is about one-half. 

Conclusion.—It will be noted that the chief by-produdt 
of the ozonisation of moist air by phosphorus, according 
to our determinations, is not phosphorous acid, but phos¬ 
phoric acid. It is generally stated that the former of 
these two substances is the one principally produced 
under these circumstances. This may be true in the 
sense that the phosphorous acid is first formed, and that 
it gradually is transformed into phosphoric acid under the 
influence of nascent ozone. This point could not be very 
readily determined in the course of the experiments made 
with the apparatus described above. 

It is certainly an error to ascribe, as is done in various 
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text-books, the dense white fumes seen in the ozonising 
chambers, to ammonium nitrite—they are chiefly due to 
phosphoric anhydride. 

The above experiments do not permit us to say that no 
ammonium nitrite was found during any period of the 
ozonation, they prove merely that no ammonium nitrite 
could be detected at its close. If, therefore, this body 
were produced, it must have become oxidised to am¬ 
monium nitrate. 

As to the reason of the formation ot ozone itself under 
these circumstances, it may be conjectured along with 
Lamont* and others, that it is connected with the uneven 
quantivalencies of the elements taking part in the reaction, 
which may be represented by the equation— 

P4+ Oi4== P2O3 + P2O5 + 2O3. 

If this hypothesis be true, then we should anticipate the 
development of ozone whenever oxidation of a perissad 
occurred at temperatures compatible with the stability of 
the ozone molecule. Even at the temperature of combus¬ 
tion of hydrogen, this is supposed by C. Thanf to be the 
case. He explains in this manner the presence of the 
ozone, which he states he has detected in the combustion 
of hydrogenous substances generally, and its absence in 
the combustion of carbon. 

In entering into new combinations, the oxygen mole¬ 
cules must undergo temporary resolution into their con¬ 
stituent atoms. These, while en route to take up new 
positions in other combinations, and animated by their 
atomic energy, or energy of the nascent state, maj either 
oxidise the oxygen molecule, or the nitrogen, or the mole¬ 
cule of water. In the first case, ozone would be produced ; 
in the second, regarding water as the basic body and NNO 
as the nitryl, there might be formed, as Hunt has indicated, 
ammonium nitrate; in the third, hdyrogen peroxide. 

It gives me much pleasure to acknowledge the co¬ 
operation of my assistant, Dr. Edgar Everhart, in the 
performance of these experiments.—Journal of the Ameri¬ 
can Chemical Society. 

NEW PROCESS FOR THE RAPID 

ESTIMATION OF PURE SUGAR IN RAW AND 

REFINED COMMERCIAL SUGARS.+ 

By P. CASAMAJOR. 

Part I. 

The process for the estimation of sugar, which I propose 
to describe this evening, is based on a happy idea of M. 
Dumas. It cannot but be a matter of surprise that, al¬ 
though this idea was published several years ago, it has 
never been taken up and studied by the numerous che¬ 
mists whose business it is to analyse sugar. 

As an introduction to the subject, I will recall to your 
memories the main points relating to the process of M. 
Dumas, and, as this process was suggested to its eminent 
author, while studying that of Payen, we may also say a 
few words of the latter. 

In 1846, Payen published a process for determining the 
amount of pure sugar in commercial sugars, which seems 
to conform more closely to the ordinary processes of che¬ 
mical analysis than is the case with those which have 
been more generally adopted for testing sugars. This 
process consists in washing commercial sugars with alco¬ 
hol previously saturated with pure sugar. The objeCt of 
this operation was to wash out everything except the pure 
sugar, and this, after being freed from the sugar-saturated 
alcohol by washing with absolute alcohol, could be dried 
aid weighed, as is done with other substances submitted 

* Chemical News, vol. xxviii., p. 236. 
+ Journ. Chem. Soc. [2], vol. ix., 1871, p. 483 ; Jotirn. rrakt. Ckem. 

L2J, 1.) 415. 
I Read before the American Chemical Society, June 5, 1879. 

to chemical analysis. Payen found, however, that the 
quantity of sugar obtained in this way was always less 
than the adtual quantity present. He seems afterwards to 
have paid very little attention to this process, and appa¬ 
rently did not attach much importance to it. 

It was reserved for Dr. Scheibler, of Berlin, in these 
latter years, to discover that the result obtained by the 
process of Payen was not the quantity of pure sugar 
present, but that it represents the rendement, or quantity 
of sugar obtainable in refining. It cannot but be a matter 
of surprise that Dr. Scheibler did not distindtly claim 
this discovery, instead of pretending that he had, in a 
manner, re-discovered the process of Payen, “ which had 
fallen into the domain of history,” when, indeed, he had 
only attached to it cumbersome paraphernalia, which 
really added nothing to the value of the process. 

Payen used two alcoholic solutions saturated with sugar, 
and finally absolute alcohol, to wash out the last traces of 
the sugar-saturated solutions. The first solution was 
obtained by taking alcohol at 85 per cent, and adding to 
this 5 per cent of strong acetic acid. This mixture was 
saturated with sugar. I believe that this addition of 5 per 
cent of acetic acid was to decompose the sucrates, which 
were a great bugbear to the sugar chemists of those days. 
This addition of acetic acid fulfils, however, a useful pur¬ 
pose, as it seems to make the mixture better able to 
remove the impurities of gummy sugar. 

This first solution of Payen was the one adopted by M. 
Dumas, and here is the process which he proposed for 
analysing commercial sugars:— 

If we introduce an alcohometer of Gay-Lussac in the 
first solution of Payen, we find that it sinks to a point 
which, if we operate at 15° C., corresponds to 74 per cent. 
If we take a certain volume of this solution and stir it up 
in a glass with a sufficient quantity of a sugar to be 
analysed, we are able to ascertain, by again placing the 
alcohometer in the solution, that this has taken up some¬ 
thing from the commercial sugar, for the alcohometer no 
longer indicates 74 per cent, but a lower degree, corre¬ 
sponding to a greater density. The process which M. 
Dumas proposed was this: Take 100 cubic centimetres of 
the first solution of Payen and 50 grammes of sugar, 
agitate the mixture in a glass, filter the solution, and 
observe the alcohometric degree corresponding to 150 C. 
For every percentage of sugar less than 100 you will find 
that the solution indicates x per cent less than 74. 

A simpler way of stating the same thing is to note that 
the difference between 100 and 74 is 26, and, if the above 
proposition is correct, we can obtain the percentage of 
sugar by adding 26 to the alcohometric degree. Thus, if 
the alcohometer indicates 68, the percentage of sugar is 
68 + 26 = 94. 

The only account I have seen of this process is in L’Abbe 
Moigno’s Saccharimetrie Physique, Chimique et Melassi- 
metrique ; this is translated in the American Chemist of 
February, 1871, p. 302. This description may also be 
found verbatim in a recent work of M. Maumene on 
sugar. 

The account of the process of M. Dumas, as found in 
the above paper, states that, for sugars having 87 per cent 
or more of pure sugar, the results agree very closely with 
those of the saccharometer, even within i-ioth of 1 per 
cent. For sugars of lower grade, the results obtained 
were not satisfactory. 

After making a great number of tests with the solution 
used by M. Dumas, I am in a position to state that it is 
not possible, even with sugars of high grade, to obtain 
results at all approaching those of the optical saccharo* 
meter, when we operate on such sugars as we have in this 
market. The sugars to which the process was applied in 
France may have been beet sugars of about the same 
grade and similar composition. With our cane sugars, 
both raw and refined, the differences between the results 
of the saccharometer and those of the alcohometer were 
sometimes as high as 3 or even 4 per cent for sugars 
above 87 per cent. As to beet sugars I regret to say that, 
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since I undertook these researches, I have not been able 
to obtain any samples to form an idea of their behaviour 
with this process of M. Dumas. 

At any rate, as nearly one-half of the raw sugars that 
come to this market stand below 87 per cent, there seemed 
to be little use in a process which was declared to be in¬ 
applicable to sugars of low grade. I found, however, 
after trying the process several times, that, although the 
results obtained were mostly unfavourable, it was im¬ 
possible to dismiss it entirely, for, upon reflecting upon 
these results, I found that many questions arose which 
required to be solved, and, on their solution, I based the 
hope of modifying this process so as to apply it to the 
analysis of cane sugars of all grades. 

In considering commercial sugars, with the view of apply¬ 
ing to them the process ofM. Dumas, there are several points 
which experience has shown to be worthy of attention. 
Several other points, which have taken a great deal of my 
time, were found to be of no importance whatever in the 
study of this question. 

To understand the points that are of importance in this 
inquiry, we may consider that a commercial sugar is com¬ 
posed of four classes of substances:— 

1st. Pure sugar. 
2nd. Water. 
3rd. Soluble impurities, or other soluble substances, 

besides pure sugar. 
4th. Sand, earth and other insoluble substances. 
We may now examine each class separately. 
1st. The behaviour of pure sugar with the saturated 

alcoholic solution used by M. Dumas is easily understood. 
This solution, being incapable of disolving any further 
quantity of sugar, its density cannot be affedted by the 
addition of pure sugar alone. 

2nd. An addition of water lowers the alcoholic degree. 
When an excess of sugar is present, the alcohol, diluted 
with water, is able to dissolve an additional quantity of 
sugar, which still further increases its density. To 
ascertain the quantities of pure sugar which alcohol of 
various strengths will hold, I took several saturated 
solutions and introduced them in the tube of the saccha- 
rometer. The results of the observations thus obtained 
are given in Table No. 1. In the first column of this table 
is the percentage of alcohol before being saturated with 
sugar; in the second column is the indication of the 
alcohometer for the same alcohol, after this has been 
saturated ; in the third column is the diredt reading of the 
optical saccharometer (Ventzke’s), when the saturated 
solution is placed in its tube. Finally, in a fourth 
column, I have placed the number of grammes of sugar in 
100 c.c. of the saturated alcohol. The quantities in this 
fourth column are calculated from those in the third, by 
taking 0-26 gr. of sugar as corresponding to one degree of 
the saccharometer scale. 

Table No. i. 

Degree of the Alcoho- Ditto after Degree of the Grms. of sugar 
meter before saturation, saturation. saccharometer. in 100 c.c. 

QVO gro 2-2 0-572 
87-0 82-3 — — 

85 O 79'5 I2"2 3-17 
84*0 78-0 14-6 3-80 

82-4 74'° 19-3 5-02 

8o-o 67-62 26-3 6-83 

750 48'55 50*0 13-01 

5°'° sp. gr. 1*14 192-0 49-9 
We may notice, in the above table, that if we compare 

alcohol of 85 per cent with alcohol of 80 and 75 per cent, 
that a fall of 5 per cent from 85 to 80 answers to a 
difference of ir88 per cent in the corresponding saturated 
solutions, while a fall of 5 per cent from 80 to 75 corre¬ 
sponds to a difference of 19-07 per cent in their saturated 
solutions. 

These fadtsare of prime importance in this inquiry, and 
we will have occasion in the sequel to draw from them 
consequences worthy of attention. 

3rd. Soluble Impurities.—To study the effedt of soluble 
impurities on alcohol saturated with sugar, I prepared 
quite a large quantity of inverted sugar by heating with 
hydrochloric acid. The acid was afterwards thrown down 
as chloride of lead, and a small quantity of lead which 
remained in solution was precipitated with carbonate of 
soda, but not enough of this reagent was used to make 
the solution alkaline. This solution was evaporated over 
a water-bath, and the result was, on cooling, a very stiff 
gummy substance of light yellow colour. The presence 
of a slight excess of sodic. chloride did not interfere with 
the usefulness of the produdt, as it merely adted as the 
representative of the soluble impurities of commercial 
sugar, and these always contain soluble salts. 

The effedt of dissolving inverted sugar in alcohol 
saturated with sugar was to lower the alcohometric 
degree, and this lowering was progressively greater as 
the quantity of inverted sugar was increased. Thus, 
5 grms. of inverted sugar lowered the alcohometric degree 
11-63 per cent, and 10 grms. lowered it 24-5 per cent, 
while, if the decrease had been stridtly proportional to the 
quantity of inverted sugar, 10 grms. should have given 
1163x2 = 23-26 per cent. We may note, however, that 
the lowering of the alcoholic degree by inverted sugar, 
which here stands as the representative of the soluble im¬ 
purities, although not exadtly proportional to the quantity 
added, is more nearly so than is the case with equivalent 
quantities of water, as we may see in Table No. 1. 

4th. Insoluble Impurities.—These have no effedt what¬ 
ever on the density of an alcoholic solution saturated with 
sugar. With clean, dry sand, as well as with pure, dry 
sugar, no effedt takes place in the density of the alcoholic 
solution. When insoluble substances occur in appreciable 
quantities, they should be dedudted from the indication 
of the alcohometer. 

It must be understood that in the experiments which 
are related above with water and inverted sugar, an excess 
of pure, dry sugar was always present. Otherwise the 
results obtained would not have been applicable to the 
analysis of sugars. 

Although four classes of substances have been mentioned 
as worthy of consideration, only water and the soluble 
impurities have any influence in the results obtained by 
the process of M. Dumas. If a certain weight of water 
lowered the alcohometric degree to exadtly the same extent 
as an equal weight of soluble impurities, the process pro¬ 
posed by M. Dumas could, by taking a less weight of 
sugar for 100 c.c. of solution, be made to yield accurate 
results; but this does not happen, and if we have, for in¬ 
stance, a sugar containing 94 per cent of pure sugar, the 
other constituents may be either 6 per cent of water or 
6 per cent of impurities, or any sum of impurities and 
water amounting altogether to 6 per cent. In each of 
these cases we may obtain a different result. On the 
other hand, as the addition of a certain quantity of water 
gives very different results, according to the strength of 
the alcohol solution, we can conceive that, by a series of 
experiments, we may succeed in obtaining a solution of 
such strength that, within the limits which correspond to 
commercial sugars, the results in lowering the alcoholic 
degree may be pradtically the same for a certain quantity 
of water as for the same quantity of soluble impurities. 

Following up this idea, I made a great many experi¬ 
ments, to ascertain whether it was not possible, by raising 
or lowering the alcohometric degree of a saturated sugar 
solution, to obtain exadtly the strength that would give 
the required result. In this connection, I may mention, 
that at an early stage of my experiments, I discarded the 
use of acetic acid, and I operated with mixtures of alco¬ 
hol and water only. I found that the solution used by M. 
Dumas could be replaced by alcohol of 82-4 per cent, 
saturated with sugar. I tried other solutions, some 
stronger and others weaker, and I was not long in finding 
that the bad results obtained with either the solution of 
M. Dumas or with alcohol of 82*4, saturated with sugar 
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were much aggravated when the solutions had less alco¬ 
holic strength. By a series of experiments, I finally came 
to the conclusion that a solution of 87 per cent alcohol 
would give the most satisfactory results. Alcohol of this 
strength, when saturated with sugar, stands at 82-3 by the 
alcohometer. This solution answered very well with 
sugars of quite high grade, but when I came to apply it 
to gummy sugars, the impurities would not dissolve, and 
the results obtained were always a great deal too high. I 

sought to remedy the evil by taking alcohol at g4 per 
cent, and lowering the degree with acetic acid instead of 
water, because, as I have said, acetic acid has a favour¬ 
able action in dissolving gummy impurities, but I did not 
succeed in effedting this objedt, and, much to my disap¬ 
pointment, I had to give up, for a time at least, the pro¬ 
ject of applying the idea of M. Dumas to the analysis of 
cane sugars. 

(To be continued.) 

COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

July, 1879. 

The following are the returns of the Society of Medical Officers of Health:— 

Thames Water Companies. 
Grand Jundtion 
West Middlesex 
Southwark and Vauxhall 
Chelsea ... 
Lambeth. 

Other Companies. 
Kent. 
New River .. .. 
East London. 

O 
•>■§ O r 
G H 

2~ 
rt O 

a, 
< 

Clear 
Clear 
Clear 
Clear 
Clear 

Clear 
Clear 
Clear 

Ammonia. 0 0 

£ . T3 cS 

3* 
<D bO . 
M U G 

M 
to 

C co 
<U 0) G 0 td 

"5 
in 

0 
2 

"S 
Gj £ 2 

0) Wh 

CO 
'is 

60 

C/3 0 z 00 H 
Grs, Grs. Grs. Grs. Grs. 

O'OOO O'OII 0-105 0-139 21-74 

0-000 O-OII 0-095 o-i35 21‘00 

O'OOO o-oo8 0-I20 0-133 19-80 

0-000 0-010 0-120 0-105 19-00 

O'OOO 0-006 0-094 0-105 20-80 

O'OOO 0-001 0-300 O-OOI 27-90 

O'OOO 0-003 0-135 0-056 19-80 

0-000 0-007 0-105 0-066 2I-8o 

o Hardness on 
< Clark’s Scale. 

V s- 

<u 

.2 'm 
aj 
a 

O 
a 

oS •r g 

I-5- 

O hJD 
g a £ ^ 

. th 
«.2 •*-> ___ 

a to 
GS 

0 
2 ’B «« 

<0 

3 S 0 in 
Grs. Grs. Grs. Grs. Degrees. 

8-500 0-5I4 1-080 ri6 14-2 3-0 
7-050 0-504 1-080 1*40 13-3 3-o 

7-160 0-468 1-ooo I#43 14-2 3-8 
7-400 0-468 ro8o 1-84 14-0 3-o 

8-170 0-720 H
 

6
 

00
 

O
 

1-40 13-2 4-8 

8-560 0-750 1-512 2-06 18-2 5’1 

7‘53° 0-470 1-080 I'43 14-0 4-0 
7-280 0-504 1-220 1-36 14-0 3-6 

The quantities of the several constituents are stated in grains per imperial gallon. 

Note.—The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by a standard solu- 

tion of permanganate of p-3tash adting for three hours. 
C. Meymott Tidy, M.B. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Berichte der Deutschen Chemischen Geselischaft zu Berlin, 
No. 6, 1879. 

Sulphurea of Dimethyl-para-phenylen-diamin.—A. 
Baur.—This compound has the formula Cj^Haa^S. 

Action of Oxalic Ethyl-ether upon Dimethyl-para- 
phenylen-diamin.—R. Sendtner.—The compounds here 
examined are dimethyl- para -phenylen-diamin-oxamic 
ethyl-ether, a body of a basic nature, insoluble in water, 
and but sparingly soluble in ether and cold alcohol, and 
dimethyl-para-phenylen-diamin-oxamic acid, mono-para- 
amido-dimethyl-phenyl-oxamid, and the corresponding 
di substance. 

Phenyl-glyceric Acid or Styceric Acid.—R. An¬ 
schutz and L. P. Kinnicutt.—An account of some of the 
salts of this acid, and of its transformation into dibenzoyl- 
phenyl-glyceric ethyl-ether. 

Desoxalic Acid and its Decomposition into Tar- 
tronic Acid.—H. Brunner.—The author has ascertained 
that the formula of desoxalic acid is CgHsOg, and that it 
forms salts with three or four equivalents of metal. He 
describes the action of ammonia upon the ether, and the 
formation of tartronic acid from non-crystalline desoxalic 
ether. 

On Ytterbia.—L. F. Nilson.—The author considers 
that Marignac had good grounds for assuming that 
ytterbia is perfectly white, gives no absorption bands, and 
that its molecular weight =131. Nilson having taken up 

the investigation obtained, after thirteen successive de¬ 
compositions, an earth of the remarkably low molecular 
weight 127-6, which he traced to the partial presence of 
erbia. He hopes to complete the proof that the atomic 
weight of ytterbia is 132, that it is quadrivalent, and 
forms a sesquioxide. 

On Scandium, a New Earthy Metal.—L. F. Nilson. 
—Scandium, a metal separated from ytterbia but not as 
yet obtained in a state of absolute purity, is a white earth 
whose solutions give no absorption bands. After ignition 
it is attacked but slowly by dilute nitric acid, but more 
readily by hydrochloric. The solution of the nitrate is 
completely precipitated by oxalic acid. The nitrate is 
completely decomposed at a temperature at which ytter¬ 
bium nitrate is only partially resolved into a basic salt. 
The atomic weight, calculated on ScO, must be below 90. 
The author doubts, however, this composition of the oxide, 
and thinks the formula Sc02 more probable. Scandium 
would then rank between tin and thorium, and with an 
atomic weight of about 170 it would break the vacancy 
now intervening between 118 and 234. 

Constituents of Combustible Gases in the Potash 
Mines at Stassfurt.—H. Precht.—In some parts of 
these mines a combustible gas is liberated in considerable 
quantities. If mixed with common air it becomes explo¬ 
sive and may give rise to serious accidents. Its compo¬ 
sition is:— 

Hydrogen .. .. vols, 
Methyl hydrogen ..... 0-778 
Nitrogen .. n 
Carbonic acid .. M 
Oxygen .. J) 
Carbonic oxide .. .. .. trace 

100-000 >> 



Chemical News, l 
August 15,1879. j Chemical Notices from Foreign Sources. 77 

The author ascribes the origin of this large proportion of 
hj’drogen to the oxidation of ferrous chloride in the 
absence of air. 6FeCl2 + 3H20 = 2Fe2Cl6 + Fe03 + 6H. 

Measurements of the Density of Organic Solids. 
—H. Schrceder.—The following uniformities appear from 
the results :—The author shows that in the silver salts of 
the fatty acid series, and in the ether-sulpho salts of 
potassium and barium, that for every CH2 in their com¬ 
position the volume increases by 3 steres ; and that the 
elements C, H, O, and N, in the solid state, generally 
occupy the volume of one stere. 

Bernardinite, a Resinoid Mineral from San Ber¬ 
nardino, California.—J. M. Stillman.—The composition 
of this mineral is :— 

Water. 3^87 
Carbon.64’46 
Hydrogen (not as water) .. .. 875 
Oxygen ,, ,, .... 22’8o 
Ash. o-i2 

IOO’OO 

Croton-aldehyd and its Homologues.—A. Lieben 
and S. Zeisel.—The authors have succeeded by the action 
of a solution of sodium acetate upon propion-aldehyd in 
obtaining a condensation product homologous to croton- 
aldehyd. 

Sulphalizaric Acid.—C. Graebe.—-The potassium and 
sodium salts of this acid are soluble in water; those of 
the alkaline earths and of lead insoluble or sparingly 
soluble. The salts in which one atom of hydrogen is 
replaced by a metal are orange or yellow, and if heated 
in a dry state they yield alizarin. The behaviour of the 
free acid is similar. Where two atoms of hydrogen are 
replaced no alizarin is produced, save in case of ammonia. 
The compounds of the alkalies are a reddish violet, and 
those of barium and calcium orange. Where three atoms 
are replaced the behaviour is similar; the salts are violet 
and are the most readily soluble. 

Sulphin Compounds of the Thio-ureas.—A. Bernth- 
sen and H. Klinger.—The authors have obtained a per¬ 
manent base by the action of benzyl-chloride upon thio¬ 
urea. 

Purification of Mercury.—J. W. Briihl.—With re¬ 
ference to the method proposed (Berichte, xii., 437) by 
Lothar Meyer, the author states that he tried it some 
time ago, but with unsatisfactory results. 

Derivatives of Cantharidin and their Relations to 
the Ortho Series.—J. Piccard.—From an examination of 
cantharen and cantharic acid the author concludes that 
the cantharidin derivatives are in the ortho series what 
the camphor derivatives are in the para series. 

Fluor-benzol-sulphonic Acid and on Melting-points 
of Substituted Benzol-sulphon Compounds.—W. 
Lenz.—No regularities have been detected in the ortho 
series and the meta compounds have not been sufficiently 
studied. But as regards the amides and chlorides of the 
para series the melting-points rise with the increasing 
molecular weight. The author gives a caution against 
certain filter-papers containing lignin, which gave rise to 
perplexing colour reactions. 

On a- and /3-nitro-alizarin and /3-amido-alizarin.— 
E. Schunck and H. Rcemer.—Not suitable for useful 
abstraction. 

On Anthrol.—C. Liebermann and O. Hormann.—A 
description of sodium anthracen monosulphate and the 
corresponding barium and lead salts; of anthrol, acet- 
anthrol, anthrol-ethyl-ether, and acetyl-mono-oxy-anthra- 
quinon. 

Sulphuretted Dyes Obtained from Dimethyl- 
phenylen-diamin.—A. Koch.—The author has determined 
the composition of the blue and the red dyes obtained by 
the patented process of the Baden Aniline Company 
(No. 1886). 

Diphenyl-sulpho-hydantoin.—A. Lange.—Not suit¬ 
able for useful abstraction. 

Dinitro-hydro-cinnamic Acid and its Derivatives. 
—S. Gabriel and J. Zimmermann.—Among the derivatives 
here described are the ethyl-ether, amido-nitro-hydro- 
cinnamic acid, dibrom-amido-hydro-carbo-styril, and the 
corresponding mono compound. 

Sulphamin-mesitylenic Acids and the Second Oxy- 
mesitylenic Acid.—Oscar Jacobsen.—Not suitable for 
abstraction. 

Mercuric Iodide.—H. Kcehler.—Mercuric iodide melts 
not, as stated in chemical text-books, at 238°, but between 
2530 to 2540, and forms, not an amber-yellow, but a blood- 
red liquid. 

Determinations of the Vapour-densities of certain 
Inorganic Bodies.—V. and C. Meyer.—The vapour of 
phosphorus pentasulphide has the density 7'63 to 7'67, 
calculation showing The vapour-density of indium 
chloride is 7-87, calculation giving I5'20 if In2Cl6, or 
7'6o if InCl3. 

Vapour-densities of Aqueous Acids Boiling at 
Constant Temperatures.—A. Calm.—The author shows 
that the vapours of formic, of hydrobromic, and of hydro¬ 
chloric acids are mixtures respectively of 3, 6, and 9 mols. 

Paratoluylic and Terephthalic Acids.—H. Fischli. 
—An elaborate paper, not susceptible of useful abstrac¬ 
tion. 

Recognition of the Fatty Alcohols.—H. Gutknecht. 
—The boundary for the application of Meyer and Locher’s 
test is reached in the secondary class with amyl iodide, 
whilst with primary alcohols it succeeds in the oCtylic 
series, and might probably extend still, higher. 

Constitution of Parabanic Acid.—A. Calm.—Para- 
banic acid may be regarded as an intermediate anhydride 
of oxalic acid and urea. 

Benzoyl-cyanide and Phenyl-glyoxylic Acid.—L. 
Claissen. 

Amides of Phenyl-glyoxylic Acid.—L. Claissen.— 
These two papers do not admit of useful abstraction. 

Gas-analytical Determination of Hydrogen by 
Absorption.—W. Hempel.—This memoir requires the 
accompanying engraving. 

Diphenyl - phthalid and Phenol - phthalein. — A. 
Baeyer.—The author shows that phenol-phthalein is a 
dioxy-substitution product of the so-called phthalophenon, 
which is not a keton, but a diphenyl-phthalide. 

Phthal-alcohol.—J. Hessert.—This hydrocarbon is 
converted by potassic permanganate into phthalic acid, 
whilst the action of nitric acid yields merely phthalid. 

Further Examination of the Putrescent Products 
of Albumen,—E. and H. Salkowski.—Among the pro¬ 
ducts obtained are phenyl-propionic acid, phenyl-acetic 
acid, succinic acid, indol, skatol, and phenol, besides 
small quantities of bodies which require further investi¬ 
gation. 

Behaviour of Phenyl-acetic and Phenyl-propionic 
Acids in the System.—E. and H. Salkowski.—Phenyl- 
propionic acid in the organism is completely transformed 
into benzoic acid, and finally appears as hippuric acid in 
the urine. Phenyl-acetic acid is not oxidised, but forms 
a corresponding hippuric acid, which might be most 
accurately named phenaceturic acid. 

Dichloracrylic Acid from Muco-chloric Acid.—W. 
Z. Bennet and H. B. Hill.—A description of the former 
acid and of some of its salts. 

Disubstituted Acrylic Acids.—H. B. Hill.—Not 
suitable for abstraction. 

Synthesis of Oxy-ketons by the Introduction of 
Acid Radicles into Phenols.—O. Dcebner and W. 
Wolff.—An account of the formation and properties of 
dibenzo-hydro-quinon. 
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Chemiker Zeitung. 
No. 30, July 24, 1879. 

According to Dr. Lenden, the oxidising power of the 
foam of the waves of the North Sea, observed by Prestel, 
of Emden, is probably due to the presence of hydrogen 
peroxide. 

Antiseptic power of Pyrogallic Acid.— Bovet has 
proved experimentally, that pyrogallic acid prevents 
alcoholic fermentation, and deodorises offensive matter, 
swarming with badteria. Kolbe and Meyer, on the other 
hand, show that the antizymotic power of pyrogallic acid 
is trifling compared with that of salicylic acid. 

Direct Determination of Silver in Galena on Vol- 
hard’s Principle.—C. A. M. Balling.—From 2 to 5 grms. 
of the galena, according to its supposed richness in silver, 
are very finely ground and intimately mixed in a por¬ 
celain mortar with from 3 to 4 times its weight of a flux 
composed of equal parts of soda and saltpetre, placed in 
a porcelain crucible, covered, and heated over a burner to 
thorough fusion, when the mixture is well stirred with a 
glass rod. It is then let cool and placed in an evaporating 
dish partly filled with water, in which the melted matter 
is softened, dissolved out of the crucible into the dish, 
which is then heated, and the watery solution is filtered 
into a flask. The residue on the filter, after being well 
washed, is rinsed back into the dish, very dilute nitric acid is 
added, and the whole evaporated to dryness. The dry 
residue is taken up in water acidulated with nitric acid, 
heated, and filtered into the same flask in which 
is the aqueous solution. The residue is washed with hot 
water, the filtrate is allowed to cool in the flask, ferric 
sulphate or iron alum is added, and the liquid is titrated.— 
Oest. Zeitschift Berg. u. Hiitten. 

Reimann's Farber Zeitung, 
No. 28, 1879. 

It is said ahat the “ vert acide ” of Poirrier is a sulph- 
acid of the base of the so-called malachite green. 

Bindschedler and Busch, of Bale, have introduced into 
commerce a crystalline violet dye, said to be the hydro¬ 
chlorate of benzylated rosanilin. 

Examination of Albumen.—Cordillot dissolves the 
dry samples in 40 parts of distilled water, and judges the 
solutions by their degree of fluidity and the presence or 
absence of insoluble matter. A fine nreeipitate capable 
of passing a strainer, is more to be dreaded than large 
inso'uble particles. Equal measures of the solutions are 
poured into test-glasses, set in cold water, heated slowly 
to a boil, which heat is maintained for a quarter of an 
hour. The bulkier the coagulum the better is the 
quantity. Some samples do not yield a clot at all if dis¬ 
solved in more than 15 parts of water. The author con¬ 
siders Russion blood-albumen as preferable to all others. 

Moniteur Scientijique, Quesneville. 
August, 1879. 

Recent Progress of Chemical Industry, according 
to the Reports of Prof. Hofmann. —Soua, by M. Lan- 
dolt.—This memoir, which occupies nearly half the issue, 
is a continuation of the reports on the progress of the 
chemical arts during the ten years previous to the Vienna 
Exhibition. 

Condensation of Acid Vapours from Alkali Works. 
‘—Dr. Angus Smith.—Translated from an English source. 

Reversion of Superphosphates.—H. Joulie.—Taken 
from the Comptes Rendus. 

The so-called Catalytic Force.—Donato Tommasi, 
4 E aut^or considers that the combination of oxygen 

and hydrogen by means of platinum sponge may be ex¬ 
plained on thermo-dynamical principles. Porous bodies, 
as is well known, condense a certain quantity of gases, 

variable according to circumstances. This condensation 
is attended with the liberation of heat. If its quantity is 
sufficient the gases absorbed enter into mutual reaction. 

History of the Isomeric Purpurins.—Dr. H. 
Morton.—This paper has already appeared in the 
Chemical News. 

Constitution of Ultramarine.—R. Rickmann.— 
Already noticed. 

Impurities contained in Glacial Acetic Acid.— 
M. Bardy.—The adtual acid present in the 57 specimens 
examined varied from 87 to gg‘5 per cent. The author 
finds that the oil of turpentine may serve for determining 
with exactness the acid present. For this purpose he 
takes 10 c.c. of the sample, and carfully drops into it oil 
of turpentine from a burette graduated into tenths of a c.c. 
until the last drop added dissolves after slight agitation 
without producing a permanent turbidity. The quantity of 
oil which may thus be added increases with the quantity 
of pure acid. In samples above gg'5 per cent in strength 
the oil dissolves in any proportion. To obtain comparable 
results the samples operated upon should be at one and 
the same temperature, 15° being the most suitable. 

In pradtice it is sufficient to add to a known volume of 
the acid eight to ten times its volume of the oil and to 
stir two or three times. If the mixture remains clear the 
strength of the acid is at least 97 to 98 per cent. Other¬ 
wise it should be rejected. 

M. Antony Guyard announces a new work on the atomic 
theory and on his novel theory, to which he gives the 
name of “ tomic.” 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 13, July 24, 1879. 

Treatment of Rabies.—It is recommended to brush 
the inside of the animal’s mouth and tongue first wLh a 
liquid not named, then with alcohol at 86 per cent in 
which Caripagero resin had been dissolved, and lastly 
with a litre of water containing 100 grms. of liquid 
ammonia. 

MISCELLANEOUS. 

Mineralogical Society of Great Britain and Ireland. 
—The Fourth Annual General Meeting, to receive the 
Report of the Council, and eledt Officers for the ensuing 
year, and for general business, will be held at the Free¬ 
masons’ Hall, Surrey Street, Sheffield (by kind permission 
of the authorities), on Friday, August 22, 1879, at 3 p.m. 
The following papers will be read:—“ On the Produdtion 
of Different Secondary Forms of Crystalline Minerals,” 
by H. C. Sorby, F.R.S.; “ New Scottish Minerals,” by 
Prof. M. F. Heddle ; “ On some Cornish Serpentinous 
Rocks,” by J. H. Collins, F.G.S. 

TO CORRESPONDENTS. 

G. and F. Malthorp.—No simple means known. 
Studio.—It is a legal question. 

PATENTS.—Mr. Vaughan, F.C.S., British, 
_ Foreign, and Colonial PATENT AGENT. Special attention 

given to Inventions relating to Chemistry, Mining, and Metallurgy. 
“ Guide to Inventors ” Free by Post.—Offices, 67, Chancery Lane 
London, W.C. nd 8, Houndgate Darlington. 

WILLOUGHBY BROS., Central Foundry, 
’ ’ Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S patent, 
For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contradl for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom, 

Estimates and Plans furnished on application. 
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Sheffield Meeting, August 20, 1879. 

INAUGURAL ADDRESS OF THE PRESIDENT, 

Professor G. J. Allman, 

M.D., LL.D., F.R.SS.L. and E„ M.R.I.A., Pres. L.S. 

It is no easy thing to find material suited to an occasion 
like the present. For, on the one hand, there is risk that 
a presidential address may be too special for an audience 
necessarily large and general, while, on the other hand, 
it may treat too much of generalities to take hold of the 
sympathies and command the attention of the hearers. 

It may be supposed that my subjedt should have been 
suggested by the great manufacturing industries of the 
town which has brought us together, but I felt convinced 
that a worker in only the biological sciences could not do 
justice to the workers in so very different a field. 

I am not therefore going to discourse to you of any of 
those great industries which make civilised society what 
it is,—of those practical applications of scientific truth 
which within the last half century have become developed 
with such marvellous rapidity, and which have already 
become interwoven with our everyday life, as the warp 
of the weaver is interwoven with the woof. Such subjects 
must be left to other occupiers of this chair, from whom 
they may receive that justice which I could not pretend 
to give them ; and I believe I shall aft most wisely by 
keeping to a field with which my own studies have been 
more diredly connefted. 

I know that there are many here present from whom I 
have no right to expeft that previous knowledge which 
would justify me in dispensing with such an amount of 
elementary treatment as can alone bring my subjeft in¬ 
telligibly before them, and my fellow-members of the 
British Association who have the advantage of being no 
novices in that department of biology with which I pro¬ 
pose to occupy you, will pardon me if I address myself 
mainly to those for whom the field of research on which 
we are about to enter has now been opened for the first 
time. 

I have chosen, then, as the matter of my address to you 
to-night, a subjeft in whose study there has during the 
last few years prevailed an unwonted amount of aftivity, 
resulting in the discovery of many remarkable fafts, and 
the justification of many significant generalisations. I 
propose, in short, to give you in as untechnical a form as 
possible some account of the most generalised expression 
of living matter, and of the results of the more recent 
researches into its nature and phenomena. 

More than forty years have now passed away since the 
French naturalist Dujardin drew attention to the faft that 
the bodies of some of the lowest members of the animal 
kingdom consist of a struftureless, semifluid, contraftile 
substance, to which he gave the name of Sarcode. A 
similar substance occurring in the cells of plants was 
afterwards studied by Hugo von Mohl, and named by 
him Protoplasm. It remained for Max Schultze to de¬ 
monstrate that the sarcode of animals and the protoplasm 
of plants were identical. 

The conclusions of Max Schultze have been in all 
respefts confirmed by subsequent research, and it has 
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further been rendered certain that this same protoplasm 
lies at the base of all the phenomena of life, whether in 
the animal or the vegetable kingdom. Thus has arisen 
the most important and significant generalisation in the 
whole domain of biological science. 

Within the last few years protoplasm has again been made 
a subjedt of special study, unexpe&ed and often startling 
fads have been brought to light, and a voluminous litera¬ 
ture has gathered round this new centre of research. I 
believe, therefore, that I cannot do better than call your 
attention to some of the more important results of these 
inquiries, and endeavour to give you some knowledge of 
the properties of protoplasm, and of the part it plays in 
the two great kingdoms of organic nature. 

As has just been said, protoplasm lies at the base of 
every vital phenomenon. It is, as Huxley has well ex¬ 
pressed it, “ the physical basis of life.” Wherever there 
is life, from its lowest to its highest manifestations, there 
is protoplasm ; wherever there is protoplasm, there too is 
life. Thus co-extensive with the whole of organic nature 
—every vital ad being referable to some mode or property 
of protoplasm—it becomes to the biologist what the ether 
is to the physicist; only that instead of being a hypothe¬ 
tical conception, accepted as a reality from its adequacy 
in the explanation of phenomena, it is a tangible and 
visible reality, which the chemist may analyse in his 
laboratory, the biologist scrutinise beneath his microscope 
and his disseding needle. 

The chemical composition of protoplasm is very com¬ 
plex, and has not been exadly determined. It may, how¬ 
ever, be stated that protoplasm is essentially a combina¬ 
tion of albuminoid bodies, and that its principal elements 
are, therefore, oxygen, carbon, hydrogen, and nitrogen. 
In its typical state it presents the condition of a semifluid 
substance—a tenacious, glairy liquid, with a consistence 
somewhat like that of the white of an unboiled egg.* 
While we watch it beneath the microscope movements 
are set up in it; waves traverse its surface, or it may be 
seen to flow away in streams, either broad and attaining 
but a slight distane from the main mass, or else stretching 
away far from their source, as narrow liquid threads, which 
may continue simple, or may divide into branches, each 
following its own independent course ; or the streams may 
flow one into the other, as streamlets would flow into 
rivulets, and rivulets into rivers, and this not only where 
gravity would carry them, but in a diredtion diametrically 
opposed to gravitation ; now we see it spreading itself 
out on all sides into a thin liquid stratum, and again 
drawing itself together within the narrow limits which 
had at first confined it, and all this without any obvious 
impulse from without which would send the ripples over 
its surface or set the streams flowing from its margin. 
Though it is certain that all these phenomena are in 
response to some stimulus exerted on it by the outer 
world, they are such as we never meet with in a simply 
physical fluid—they are spontaneous movements resulting 
from its proper irritability, from its essential constitution 
as living matter. 

Examine it closer, bring to bear on it the highest powers 
of your microscope—you will probably find disseminated 
through it countless multitudes of exceedingly minute 
granules; but you may also find it absolutely homo¬ 
geneous, and, whether containing granules or not, it is 
certain that you will find nothing to which the term 
organisation can be applied. You have before you a glairy, 
tenacious fluid, which, if not absolutely homogeneous, is 
yet totally destitute of structure. 

And yet no one who contemplates this spontaneously 
moving matter can deny that it is alive. Liquid as it is, 

* In speaking of protoplasm as a liquid, it must be borne in mind 
1 that this expression refers only to its physical consistence—a con¬ 

dition depending mainly on the amount of water with which it is 
combined, and subjedt to considerable variation, from the solid form 
in which we find it in the dormant embryo of seeds, to the thin watery 
state in which it occurs in the leaves of Valisneria. Its distinguishing 
properties are totally different from those of a purely physical liquid, 
and are subjedt to an entirely different set of laws. 

British Association.—The President's Address. 
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it is a living liquid; organless and structureless as it is, 
it manifests the essential phenomena of iife. 

The picture which I have thus endeavoured to trace 
for you in a few leading outlines is that of protoplasm in 
its most generalised aspect. Such generalisations, how¬ 
ever, are in themselves unable to satisfy the conditions 
demanded by an exact scientific inquiry, and I propose 
now, before passing to the further consideration of the 
place and purport of protoplasm in nature, to bring before 
you some definite examples of protoplasm, such as are 
actually met with in the organic world. 

A quantity of a peculiar slimy matter was dredged in 
the North Atlantic by the naturalists of the exploring ship 
Porcupine from a depth of from 5000 to 25,000 feet. It is 
described as exhibiting, when examined on the spot, 
spontaneous movements, and as being obviously endowed 
with life. Specimens of this, preserved in spirits, were 
examined by Prof. Huxley, and declared by him to con¬ 
sist of protoplasm, vast masses of which must thus in a 
living state extend over wide areas of sea bottom. To 
this wonderful slime Huxley gave the name of Bathybius 
Haeckelii. 

Bathybius has since been subjected to an exhaustive 
examination by Prof. Haeckel, who believes that he is 
able to confirm in all points the conclusions of Huxley, 
and arrives at the convidtion that the bottom of the open 
ocean, at depths below 5000 feet, is covered with an 
enormous mass of living protoplasm, which lingers there 
in the simplest and most primitive condition, having as 
yet acquired no definite form. He suggests that it may 
have originated by spontaneous generation, but leaves 
this question for future investigators to decide. 

The reality of Bathybius, however, has not been uni¬ 
versally accepted. In the more recent investigations of 
the Challenger the explorers have failed in their attempts 
to bring further evidence of the existence of masses of 
amorphous protoplasm spreading over the bed of the 
ocean. They have met with no trace of Bathybius in 
any of the regions explored by them, and they believe 
that they are justified in the conclusion that the matter 
found in the dredgings of the Porcupine and preserved in 
spirits for further examination was only an inorganic pre¬ 
cipitate due to the adtion of the alcohol. 

It is not easy to believe, however, that the very elabo¬ 
rate investigations of Huxley and Haeckel can be thus 
disposed of. These, moreover, have received strong con¬ 
firmation from the still more recent observations of the 
Ardtic voyager, Bessels, who was one of the explorers of 
of the ill-fated Polaris, and who states that he dredged 
from the Greenland seas masses of living undifferentiated 
protoplasm. Bessels assigns to these the name of Proto- 
bathybius, but they are apparently indistinguishable from 
the Bathybius of the Porcupine. Further arguments 
against the reality of Bathybius will therefore be needed 
before a dodtrine founded on observations so carefully 
conducted shall be relegated to the region of confuted 
hypotheses. 

Assuming, then, that Bathybius, however much its 
supposed wide distribution may have been limited by more 
recent researches, has a real existence, it presents us with 
a condition of living matter the most rudimental it is 
possible to conceive. No law of morphology has as yet 
exerted itself in this formless slime. Even the simplest 
individualisation is absent. We have a living mass, but 
we know not where to draw its boundary lines; it is living 
matter, but we can scarcely call it a living being. 

The President made further allusion to the researches of 
Haeckel and others on protoplasm, passing to the considera¬ 
tion of the higher stages in the development of protoplasmic 
beings. On referring to the characteristic spedtrum which 
the colouring matter of chlorophyll presents under the 
spedtroscope, he said that for our knowledge of its optical 
properties we are mainly indebted to the elaborate inves¬ 
tigations of Dr. Sorby, which have contributed largely to 
the advancement of an important department of physical 
science. 

To the presence of chlorophyll is due one of the most 
striking aspects of external nature—the green colour of 
the vegetation which clothes the surface of the earth; 
and with its formation is introduced a fundtion of funda¬ 
mental importance in the economy of plants, for it is on 
the cells which contain this substance that devolves the 
faculty of decomposing carbonic acid. On this depends 
the assimilation of plants, a process which becomes mani¬ 
fest externally by the exhalation of oxygen. And it is 
under the influence of light on the chlorophyll-containing 
cells that this evolution of oxygen is brought about. The 
recent observations of Draper and of Pfeffer have shown 
that in this adtion the solar spedtrum is not equally effec¬ 
tive in all its parts; that the yellow and least refrangible 
rays are those which adt with most intensity; that the 
violet and other highly refrangible rays of the visible 
spedtrum take but a very subordinate part in assimilation ; 
and that the invisible rays which lie beyond the violet are 
totally inoperative. 

The President also referred to the fadt that the adtion of 
chlorophyll in bringing about the decomposition of car¬ 
bonic acid is not, as was recently believed, absolutely 
confined to plants. Green Hydra, and certain green 
planariae and other worms, chlorophyll is differentiated in 
their protoplasm, and probably always adts here under the 
influence of light exadtly as in plants. 

It has, indeed, been proved by some recent researches 
of Mr. Geddes, that the green planarias when placed in 
wa'er and exposed to the sunlight give out bubbles of 
gas which contain from 44 to 55 per cent of oxygen. 
Mr. Geddes has further shown that these animals contain 
granules of starch in their tissues, and in this fadt we 
have another striking point of resemblance between 
them and plants. 

A similar approximation of the two organic kingdoms 
has been shown by the beautiful researches of Mr. Darwin 
and others. Indeed, all recent research has been bringing 
out in a more and more decisive manner the fadt that there 
is no dualism in life,—that the life of the animal and the life 
of the plant are, like their protoplasm, in all essential 
points identical. 

But there is, perhaps, nothing which shows more 
strikingly the identity of the protoplasm in plants and 
animals, and the absence of any deep-pervading difference 
between the life of the animal and that of the plant, than 
the fadt that plants may be placed, just like animals, under 
the influence of anaesthetics. 

When the vapour of chloroform or of ether is inhaled 
by the human subject, it passes into the lungs, where it 
is absorbed by the blood, and thence carried by the circu¬ 
lation to all the tissues of the body. The first to be 
affedted by it is the delicate nervous element of the brain, 
and loss of consciousness is the result. If the adtion of 
the anaesthetic be continued, all the other tissues are in 
their turn attacked by it and their irritability arrested. 
A set of phenomena entirely parallel to these may be pre¬ 
sented by plants. 

We owe to Claude Bernard a series of interesting and 
most instructive experiments on the adtion of ether and 
chloroform on plants. He exposed to the vapour of ether 
a healthy and vigorous sensitive plant, by confining it 
under a bell-glass into which he introduced a sponge 
filled with ether. At the end of half an hour the plant 
was in a state of anaesthesia, all its leaflets remained fully 
extended, but they showed no tendency to shrink when 
touched. It was then withdrawn from the influence of 
the ether, when it gradually recovered its irritability, and 
finally responded, as before, to the touch. 

It is obvious that the irritability of the protoplasm was 
here arrested by the anaesthetic, so that the plant became 
unable to give a response to the adtion of an external 
stimulus. 

It is not, however, the irritability of the protoplasm of 
only the motor elements of plants that anaesthetics are 
capable of arresting. These may adt also on the proto¬ 
plasm of those cells whose fundtion lies in chemical syn- 
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thesis, such as is manifested in the phenomena of the 
germination of the seed and in nutrition generally, and 
Claude Bernard has shown that germination is suspended 
by the adion of ether or chloroform. 

Seeds of cress, a plant whose germination is very rapid, 
were placed in conditions favourable to a speedy germina¬ 
tion, and while thus placed were exposed to the vapour 
of ether. The germination, which would otherwise have 
shown itself by the next day, was arrested. For five or 
six days the seeds were kept under the influence of the 
ether, and showed during this time no disposition to ger¬ 
minate. They were not killed, however, they only slept, 
for on the substitution of common air for the etherised 
air with which they had been surrounded, germination at 
once set in and proceeded with adivity. 

Experiments were also made on that fundion of plants 
by which they absorb carbonic acid and exhale oxygen, 
and which, as we have already seen, is carried on through 
the agency of the green protoplasm or chlorophyll, under 
the influence of light—a fundion which is commonly, but 
erroneously, called the respiration of plants. 

Aquatic plants afford the most convenient subjeds for 
such experiments. If one of these be placed in ajar of 
water holding ether or chloroform in solution, and a bell- 
glass be placed over the submerged plant, we shall find 
that the plant no longer absorbs carbonic acid or emits 
oxygen. It remains, however, quite green and healthy. 
In order to awaken the plant, it is only necessary to place 
it in non-etherised water, when it will begin once more to 
absorb carbonic acid, and exhale oxygen under the influ¬ 
ence of sunlight. 

The same great physiologist has also investigated the 
adion of anaesthetics on fermentation. It is well known 
that alcoholic fermentation is due to the presence of a 
minute fungus, the yeast fungus, the living protoplasm of 
whose cells has the property of separating solutions of 
sugar into alcohol, which remains in the liquid, and car¬ 
bonic acid, which escapes into the air. 

Now, if the yeast plant be placed along with sugar in 
etherised water it will no longer ad as a ferment. It is 
anaesthesiated, and cannot respond to the stimulus which, 
under ordinary circumstances, it would find in the presence 
of the sugar. If, now, it be placed on a filter, and the 
ether washed completely away, it will, on restoration to a 
saccharine liquid, soon resume its duty of separating the 
sugar into alcohol and carbonic acid. 

Claude Bernard has further called attention to a very 
significant fad which is observable in this experiment. 
While the proper alcoholic fermentation is entirely arrested 
by the etherisation of the yeast plant, there still goes on 
in the saccharine solution a curious chemical change, the 
cane sugar of the solution being converted into grape sugar, a 
substance identical in its chemical composition with the cane 
sugar, but different in its molecular constitution. Now it 
is well known from the researches of Berthelot that this 
conversion of cane sugar into grape sugar is due to a 
peculiar inversive ferment, which, while it accompanies . 
the living yeast plant, is itself soluble and destitute of life. 
Indeed it has been shown that in its natural conditions 
the yeast fungus is unable of itself to assimilate cane 
sugar, and that in order that this may be brought into a 
State fitted for the nutrition of the fungus, it must be first 
digested and converted into grape sugar, exadly as happens 
in our own digestive organs. To quote Claude Bernard’s 
graphic account:— 

“ The fungus ferment has thus beside it in the same 
yeast a sort of servant given by nature to effed this diges¬ 
tion. The servant is the unorganised inversive ferment. 
This ferment is soluble, and as it is not a plant, but an 
unorganised body destitute of sensibility, it has not gone 
to sleep under the adion of the ether, and thus continues 
to fulfil its task.” 

In the experiment already recorded on the germination 
of seeds the interest is by no means confined to that 
which attaches itself to the arrest of the organising func¬ 
tions of the seed, those namely which manifest themselves 

in the development of the radicle and plumule and other 
organs of the young plant. Another phenomenon of great 
significance becomes at the same time apparent—the 
anaesthetic exerts no adion on the concomitant chemical 
phenomena which in germinating seeds show themselves 
in the transformation of starch into sugar under the in¬ 
fluence of diastase (a soluble and non-living ferment which 
also exists in the seed), and the absorption of oxygen with 
the exhalation of carbonic acid. These go on as usual, 
the anaesthesiated seed continuing to respire, as proved 
by the accumulation of carbonic acid in the surrounding 
air. The presence of the carbonic acid was rendered 
evident by placing in the same vessel with the seeds 
which were the objed of the experiment a solution of 
barytes, when the carbonate became precipitated from the 
solution in quantity equal to that produced in a similar 
experiment with seeds germinating in unetherised air. 

So, also, in the experiment which proves the faculty 
possessed by the chlorophyllian cells of absorbing car¬ 
bonic acid and exhaling oxygen under the influence of 
light may be arrested by anaesthetics, it could be seen that 
the plant, while in a state of anaesthesia, continued to 
respire in the manner of animals ; that is, it continued to 
absorb oxygen and exhale carbonic acid. This is the true 
respiratory fundion which was previously masked by the 
predominant fundion of assimilation, v/hich devolves on 
the green cells of plants, and which manifests itself under 
the influence of light in the absorption of carbonic acid 
and the exhalation of oxygen. 

It must not, however, be supposed that the respiration 
of plants is entirely independent of life. The conditions 
which bring the oxygen of the air and the combustible 
matter of the respiring plant into such relations as may 
allow them to ad on one another are still under its control, 
and we must conclude that in Claude Bernard’s experi¬ 
ment the anaesthesia had not been carried so far as to 
arrest such properties of the living tissues as are needed 
for this. 

The quite recent researches of Schiitzenberger, who has 
investigated the process of respiration as it takes place in 
the cell of the yeast fungus, have shown that vitality is a 
fador in this process. He has shown that fresh yeast, 
placed in water, breathes like an aquatic animal, dis¬ 
engaging carbonic acid, and causing the oxygen contained 
in the water to disappear. That this phenomenon is a 
fundion of the living cell is proved by the fad that, if the 
yeast be first heated to 6o° C. and then placed in the 
oxygenated water, the quantity of oxygen in the water 
remains unchanged; in other words, the yeast ceases to 
breathe. 

Schiitzenberger has further shown that light exerts no 
influence on the respiration of the yeast cell—that the 
absorption of oxygen by the cell takes place in the dark 
exadly as in sunlight. On the other hand, the influence 
of temperature is well marked. Respiration is almost 
entirely arrested at temperatures below 10° C., it reaches 
its maximum at about 40° C., while at 6o° C. it again 
ceases. 

All this proves that the respiration of living beings is 
identical, whether manifested in the plant or in the 
animal. It is essentially a destrudive phenomenon—as 
much so as the burning of a piece of charcoal in the open 
air, and, like it, is charaderised by the disappearance of 
oxygen and the formation of carbonic acid. 

One of the most valuable results of the recent careful 
application of the experimental method of research to the 
life phenomena of plants is thus the complete demolition 
of the supposed antagonism between respiration in plants 
and that in animals. 

The President remarked that he had endeavoured to give 
in a fewbroad outlines a sketch of the nature and properties 
of one special modification of matter,which will yield to none 
othe«r in the interest which attaches to its study, and in 
the importance of the part allocated to it in the economy 
of nature. Had occasion permitted he might have entered 
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into many details which he had left untouched ; but 
enough had been said to demon.err‘e ihat in protoplasm 
we find the only form of matter ii. \. lncii life can manifest 
itself ; and that, though the outer conaiiions of life—heat, 
air, water, food,—may all be present, protoplasm would 
still be needed, in order that these conditions may be 
utilised, in order that the energy of lifeless nature may be 
converted into that of the countless multitudes of animal 
and vegetable forms which dwell upon the surface of the 
earth or people the great depths of its seas. 

We are thus led to the conception of an essential unity 
in the two great kingdoms of organic Nature—a structural 
unity, in the fact that every living being has protoplasm as 
the essential matter of every living element of its struc¬ 
ture ; and a physiological unity, in the universal attribute 
of irritability which has its seat in this same proto¬ 
plasm, and is the prime mover of every phenomenon of 
life. 

We have seen how little mere form has to do with the 
essential properties of protoplasm. This may shape itself 
into cells, and the cells may combine into organs in ever- 
increasing complexity, and protoplasm force may thus be 
intensified, and, by the mechanism of organisation, turned 
to the best possible account ; but we must still go back to 
protoplasm as a naked formless plasma if we would find— 
freed from all non-essential complications—the agent to 
which has been assigned the duty of building up structure 
and of transforming the energy of lifeless matter into that 
of living. 

To suppose, however, that all protoplasm is identical 
where no difference cognisable by any means at our dis¬ 
posal can be detected would be an error. Of two particles 
of protoplasm, between which we may defy all the power 
of the microscope, all the resources of the laboratory, to 
detedt a difference, one can develop only to a jelly-fish, 
the other only to a man, and one conclusion alone is here 
possible—that deep within them there must be a funda¬ 
mental difference which thus determines their inevitable 
destiny, but of which we know nothing, and can assert 
nothing beyond the statement that it must depend on their 
hidden molecular constitution. 

In the molecular condition of protoplasm there is pro¬ 
bably as much complexity as in the disposition of organs 
in the most highly differentiated organisms; and between 
two masses of protoplasm indistinguishable from one 
another there may be as much molecular difference as 
there is between the form and arrangement of organs in 
the most widely separated animals or plants. 

Herein lies the many-sidedness of protoplasm; herein 
lies its significance as the basis of all morphological ex¬ 
pression, as the agent of all physiological work, while in 
all this there must be an adaptiveness to purpose as great 
as any claimed for the most complicated organism. 

From the fadts which have been now brought to your 
notice there is but one legitimate conclusion—that life is 
a property of protoplasm. In this assertion there is 
nothing that need startle us. The essential phenomena 
of living beings are not so widely separated from the phe¬ 
nomena of lifeless matter as to render it impossible to 
recognise an analogy between them ; for even irritability, 
the one grand character of all living beings, is not more 
difficult to be conceived of as a property of matter than 
the physical phenomena of radial energy. 

It is quite true that between lifeless and living matter 
there is a vast difference, a difference greater far than any 
which can be found between the most diverse manifesta¬ 
tions of lifeless matter. Though the refined synthesis of 
modem chemistry may have succeeded in forming a few 
principles which until lately had been deemed the proper 
produdt of vitality, the fadt still remains that no one has 
ever yet built up one particle of living matter out of life¬ 
less elements—that every living creature, from the simplest 
dweller on the confines of organisation up to the highest 
and most complex organism, has its origin in pre-existent 
living matter—that the protoplasm of to-day is but the 
continuation of the protoplasm of other ages, handed 

down to us through periods of indefinable and indetermin¬ 
able time. 

Yet with all this, vast as the differences may be, there 
is nothing which precludes a comparison of the properties 
of living matter with those of lifeless. 

When, however, we say that life is a property of proto¬ 
plasm, we assert as much as we are justified in doing. 
Here we stand upon the boundary between life in its 
proper conception, as a group of phenomena having irri¬ 
tability as their common bond, and that other and higher 
group of phenomena which we designate as consciousness 
or thought, and which, however intimately connedted with 
those of life, are yet essentially distindt from them. 

When the heart of a recently killed frog is separated 
from its body and touched with the point of a needle, it 
begins to beat under the excitation of the stimulus, and 
we believe ourselves justified in referring the contradtion 
of the cardiac fibres to the irritability of their protoplasm 
as its proper cause. We see in it a remarkable phenome¬ 
non, but one nevertheless in which we can see unmistak¬ 
able analogies with phenomena purely physical. There is 
no greater difficulty in conceiving of contradlility as a 
property of protoplasm than there is in conceiving of at¬ 
traction as a property of the magnet. 

When a thought passes through the mind it is associ¬ 
ated, as we have now abundant reason for believing, with 
some change in the protoplasm of the cerebral cells. Are 
we therefore justified in regarding thought as a property 
of the protoplasm of these cells, in the sense in which we 
regard muscular contradtion as a property of the proto¬ 
plasm of muscle ? or is it really a property residing in 
something far different, but which may yet need for its 
manifestation the adtivity of cerebral protoplasm ? 

If we could see any analogy between thought and any 
one of the admitted phenomena of matter, we should be 
bound to accept the first of these conclusions as the sim¬ 
plest, and as affording a hypothesis most in accordance 
with the comprehensiveness of natural laws ; but between 
thought and the physical phenomena of matter there is 
not only no analogy, but there is no conceivable analogy: 
and the obvious and continuous path which we have hith¬ 
erto followed up in our reasonings from the phenomena of 
lifeless matter through those of living matter here comes 
suddenly to an end. The chasm between unconscious 
life and thought is deep and impassable, and no transitional 
phenomena can be found by which as by a bridge we may 
span it over; for even from irritability, to which, on a su¬ 
perficial view, consciousness may seem related, it is as 
absolutely distindt as it is from any of the ordinary phe¬ 
nomena of matter. 

It has been argued that because physiological adtivity 
must be a property of every living cell, psychical adtivity 
must be equally so, and the language of the metaphysi¬ 
cian has been carried into biology, and the “ cell soul ” 
spoken of as a conception inseparable from that of life. 

That psychical phenomena, however, charadterised as 
they essentially are by consciousness, are not necessarily 
co-extensive with those of life, there cannot be a doubt. 
How far back in the scale of life consciousness may exist 
we have as yet no means of determining, nor is it neces¬ 
sary for our argument that we should. Certain it is that 
many things, to all appearance the result of volition, are 
capable of being explained as absolutely unconscious 
adts; and when the swimming swarm-spore of an Alga 
avoids collision, and by a reversal of the stroke of its cilia 
backs from an obstacle lying in its course, there is almost 
certainly in all this nothing but a purely unconscious adt. 
It is but a case in which we find expressed the great law 
of the adaptation of living beings to the conditions which 
surround them. The irritability of the protoplasm of the 
ciliated spore responding to an external stimulus sets in 
motion a mechanism derived by inheritance from its an¬ 
cestors, and whose parts are correlated to a common end 
—the preservation of the individual. 

But even admitting that every living cell were a con¬ 
scious and thinking being, are we therefore justified in 
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asserting that its consciousness, like its irritability, is a 
property of the matter of which it is composed ? The 
sole argument on which this view is made to rest is that 
from analogy. It is argued that because the life pheno¬ 
mena, which are invariably found in the cell, must be 
regarded as a property of the cell, the phenomena of con¬ 
sciousness by which thjey are accompanied must be also 
so regarded. The weak point in the argument is the ab¬ 
sence of all analogy between the things compared, and as 
the conclusion rests solely on the argument from analogy 
the two must fall to the ground together. 

In a leCture* to which I once had the pleasure of 
listening—a leCture characterised no less by lucid ex¬ 
position than by the fascinating form in which its facts were 
presented to tb^ hearers, Professor Huxley argues that 
no difference, however great, between the phonomena of 
living matter and those of the lifeless elements of which this 
matter is composed should militate against our attributing 
to protoplasm the phenomena of life as properties essen¬ 
tially inherent in it; since we know that the result of a 
chemical combination of physical elements may exhibit 
physical properties totally different from those of the 
elements combined; the physical phenomena presented 
by water, for example, having no resemblance to those of 
its combining elements oxygen and hydrogen. 

I believe that Professor Huxley intended to apply this 
argument only to the phenomena of life in the stricter 
sense of the word. As such it is conclusive. But if it 
be pushed further, and extended to the phenomena of 
consciousness, it loses all its force. The analogy, per¬ 
fectly valid in the former case, here fails. The properties 
of the chemical compound are like those of its compo¬ 
nents, still physical properties. They come within the 
wide category of the universally accepted properties of 
matter, while those of consciousness belong to a category 
absolutely distinct—one which presents not a trace of a 
connection with any of those which physicists have 
agreed in assigning to matter as its proper characteristics. 
The argument thus breaks down, for its force depends on 
analogy alone ; and here all analogy vanishes. 

That consciousness is never manifested except in the 
presence of cerebral matter, or of something like it, there 
cannot be a question ; but this is a very different thing 
from its being a property of such matter in the sense in 
which polarity is a property of the magnet, or irritability 
of protoplasm. The generation of the rays which lie in¬ 
visible beyond the violet in the speCtrum of the sun cannot 
be regarded as a property of the medium which by 
changing their refrangibility can alone render them ap¬ 
parent. 

I know that there is a special charm in those broad 
generalisations which would refer many very different 
phenomena to a common source. But in this very charm 
there is undoubtedly a danger, and we must be all the 
more careful lest it should exert an influence in arresting 
the progress of truth, just as at an earlier period tradi¬ 
tional beliefs exerted an authority from which the mind 
but slowly and with difficulty succeeded in emancipating 
itself. 

But have we, it may be asked, made in all this one step 
forward towards an explanation of the phenomena of con¬ 
sciousness or the discovery of its source ? Assuredly not. 
The power of conceiving of a substance different from 
that of matter is still beyond the limits of human intelli¬ 
gence, and the physical or objective conditions which are 
the concomitants of thought are the only ones of which 
it is possible to know anything, and the only ones whose 
study is of value. 

We are not, however, on that account forced to the 
conclusion that there is nothing in the universe but 
matter and force. The simplest physical law is absolutely 
inconceivable by the highest of the brutes, and no one 
would be justified in assuming that man had already at- 

* “ The Physical Basis of Life.” See Essays and Reviews, by 
T. H. Huxley. 

§3_ 
tained the limit of his powers. Whatever may be that 
mysterious bond which connects organisation with psy¬ 
chical endowments, the one grand fact—a faCt of inesti¬ 
mable importance—stands out clear and freed from all 
obscurity and doubt, that from the first dawn of intelli¬ 
gence there is with every advance in organisation a cor¬ 
responding advance in mind. Mind as well as body is 
thus travelling onwards through higher and still higher 
phases ; the great law of Evolution is shaping the destiny 
of our race ; and though now we may at most but indicate 
some weak point in the generalisation which would refer 
consciousness as well as life to a common material source, 
who can say that in the far-off future there may not yet 
be evolved other and higher faculties from which light 
may stream in upon the darkness, and reveal to man the 
great mystery of Thought ? 

ADDRESS TO THE MATHEMATICAL AND 

PHYSICAL SECTION 

BY 

G. JOHNSTONE STONEY, M.A., F.R.S., Secretary to the Queen’s 
University in Ireland, 

President of the Sedtion. 

In order that we may understand the present position of 
Natural Science upon the Earth, we must remember that 
the universe is in itself one great whole, which includes 
minds no less than bodies, for thought is as much a pheno¬ 
menon of what really exists as motion. But though the 
universe be but one, man with his limited powers is unable 
to treat it as such, but has to push his investigation of 
Nature when and where he can. Thus have arisen many 
sciences which were at first quite isolated. Their separate 
condition is a mark of the feebleness of our powers of in¬ 
vestigation. Their gradual convergence, and especially 
where any complete contact can be established between 
them, is the mark that our advancing knowledge is pene¬ 
trating deeper. 

That there are many sciences of Nature, instead of 
one science of Nature, has its relation, then, to human 
imperfection. But the coalescence of sciences has com¬ 
menced, and is steadily taking place ; magnetism is no 
longer isolated from electricity, nor light from heat, nor 
the power of thinking from the condition of the brain. In 
all such cases we have got nearer to understanding what 
is really going on in Nature. There are already many 
such achievements of science; but, nevertheless, it re¬ 
mains true that human powers of investigation are so 
narrow, and the use we have made of them up to the pre¬ 
sent is so short of what we may reasonably look for in the 
future, that the sciences of Nature are still many, and 
most of them stand lamentably aloof from one another. 

We find, then, in the present passing condition of our 
knowledge, one group of sciences which investigate the 
phenomena of consciousness; another distinct group of 
the biological sciences; and a third, the group of the 
physical sciences. These are all but parts of the one 
great investigation of Nature, but for the present they 
exist almost disconnected, as separate provinces of human 

inquiry. 
When we endeavour to investigate mental phenomena, 

we are encountered by the complexity and remoteness of 
the effects which present themselves for examination, and 
by a deep and unpenetrated obscurity hanging over the 
interval between them and their causes. In order to make 
any progress even in the subordinate task-of.tracing out 
the relations of these effects to one another, the inquirer 
finds it necessary to venture upon hypothesis, and in all 
metaphysical speculation we sadly miss that healthy dis¬ 
cipline with which Nature in other branches of science 
relentlessly refutes our hypotheses if they are wrong. 
Here, then, is a region in which the plausible may be mis¬ 
taken for the true; and it is unfortunately certain that it 
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has sometimes been so mistaken by the ablest human 
minds. 

The biological sciences treat of all the phenomena of 
living beings except their mental phenomena, which are 
those which lie most remote from their causes. Here the 
complication is less, but it is still too great for the human 
mind to have yet penetrated behind it. We are still occu¬ 
pied with phenomena which lie at a great distance from 
their real causes. We are accordingly still far beyond the 
range of the exadt sciences. Most of the great discoveries 
of biological science have been made by estimating the 
general drift of what is taught by a vast number of par¬ 
ticular fadts. This, it will be observed, is a kind of 
reasoning that is necessarily more or less inexadt, and, as 
a consequence, it is one which requires wide intelledtual 
training and great experience and tadt to handle it with 
safety. When the investigator has brought these qualifi¬ 
cations to his task, astonishing progress has been made in 
these sciences : without them the reasoning may degrade 
into being either trivial or loose. 

In the .rest of the study of Nature we are not em¬ 
barrassed by the phenomena of life, and many mysteries 
therefore stand aside out of our path. Here lies the do¬ 
main of the physical sciences. It is here that the mind of 
man lias best been able to cope with the realities of the 
universe, a d in which its greatest achievements have 
been effedied. It is here that exadt reasoning finds a pre¬ 
dominant place. 

The study of the physical sciences has been remitted 
by the British Association to its first two sedtions, che¬ 
mistry being assigned to Scdtion B, and the rest of the 
physical sciences to Sedtion A. Accordingly, Sedtion A 
includes the whole range of mathematics, along with the 
study of the conditions of rest and motion in that part of 
matter which is endowed with mass, and of the phenomena 
of sound, heat, light, and eledtricity, with the applications 
of these abstradt studies in molecular physics and to 
astronomy, crystallography, and meteorology. 

_ In meteorology, owing to the complication of the mate¬ 
rials that have to be dealt with, we must have frequent 
recourse to the same kind of reasoning as has been found 
so effedtual in the biological sciences; but in the other 
physical sciences which I have enumerated exadt reasoning 
prevails, and on this account they are frequently classed 
together as the exadt sciences. 

The process of investigation in the exadt sciences is 
fundamentally one in all cases. It has been well described 
by Mill in the third book of his “ Logic.” Nevertheless, 
it is notorious that minds which are well fitted for some 
branches of physical inquiry find difficulty—sometimes 
insuperable difficulty—in pursuing others. It is not every 
eminent mathematician who would have made an equally 
good chemist, or vice versa. This is because there exists 
a pradtical distindtion separating the investigation of exadt 
science into two well-marked classes when they are viewed, 
not as they are in themselves, but in their relation to the 
powers of us human beings. I refer to the distindtion be¬ 
tween the experimental method or the method of observa¬ 
tion on the one hand, and the dedudtive method, or the 
method of reasoning on the other. All valid in¬ 
vestigations in exadt science appeal to what can be 
diredtly perceived, and all lead to a conclusion which 
can be reasoned out from i:; but there are some of 
these investigations in which the main difficulty consists 
in making the appeal to the senses, and there are others in 
which the main difficulty lies in the process of reasoning. 

To contend with these difficulties successfully requires 
very different qualities of mind and body'. In experi¬ 
mental science the powers principally called into requisi¬ 
tion are readiness and closeness of observation, dexterity 
in manipulation, skill in devising expedients, accuracy in 
making adjustments, and great patience. It also requires 
that the investigator should have an accurate memory of 
what else he has witnessed resembling the phenomenon 
under observation, that he should be quick to detedt every 
point of agreement and difference that can be perceived, 
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and be skilful to seledt those which are significant, and 
to employ them as materials for provision to guide his 
further proceedings. But the strain on the reasoning 
powers is generally less, often of trifling amount. The 
question is put to Nature, and it is Nature usually that 
gives the bulk of the answer. The most striking monu¬ 
ment of splendid achievements by the experimental method 
of investigation unaided by the dedudtive method is to 
be found in the science of chemistry. 

An equally typical instance of the power of the deduc¬ 
tive method is the science of mechanics. This science, 
which has sunk deeper into the secrets of Nature than 
any other science, and which is the science towards whom 
all other physical sciences are at present more or less 
gravitating, is essentially dedudtive. There is little or no 
difficulty about its fundamental data. They are fadts of 
Nature so patent to all men, and so indelibly implanted in 
human conception, that some persons havejsupposed that 
we have an intuitive perception of them. But, while the 
materials from which the mind is to work are thus easily 
obtained, it has taxed to the utmost the reasoning powers 
of understandings like Newton’s to evolve the few conse¬ 
quences of them which are already known, and the inves¬ 
tigator has to call to his assistance every aid to prolonged 
consecutive thought which mathematicians can devise. 

In grappling with the problems of Nature we are seldom 
allowed the choice of the method of investigation we shall 
employ. This is commonly settled for us and not by us. 
Where we cannot advance without further information we 
must make further observations, i.e., we must employ the 
experimental method, the appeal ad experientiam : where 
we cannot advance without understanding better what 
the information we possess really amounts to, we must 
employ the dedudtive method. 

No reach of intelledt applied to the materials in exist¬ 
ence before 1S60 could have elicited the fadt that iron 
exists upon the sun. This great discovery was made by 
Professor Kirchhoff, a scientific man who was equally versed 
in both methods of investigation. On the present occasion 
it was the experimental method he employed. He applied 
to the scrutiny of the sun’s .spedtrum four prisms of the 
most homogeneous glass that could be procured, figured 
with the greatest accuracy that the eminent artist Steinheil 
could attain. He expended far more pains on their adjust¬ 
ment for each successive part of the spedtrum than any of 
his predecessors had done, and he was rewarded by a more 
perfedt vision of the sun’s glorious spedtrum than had met 
the human eye before. In a collateral inquiry, suggested 
by an observation made by Foucault, he and Bunsen 
placed a metallic vapour emitting bright rays in front of a 
still brighter incandescent body, so that the light from the 
brighter background had to pass through this vapour, and 
they found that this vapour now caused dark lines in the 
spedtrum occupying the positions which its own bright 
lines had before filled. Professor Kirchhoff thereupon 
added an appliance to his spedtroscope which enabled him 
to bring a metallic spedtrum and the solar spedtrum 
together into the field of view, alongside of one another. 
On accomplishing this he saw sixty of the brightest of the 
iron rays as continuations of sixty of the strongest of the 
dark lines in the sun’s spedtrum ; and, by an elaborate 
scrutiny, he satisfied himself that the observations had 
been pushed to a sufficient degree of exadtness to make 
sure that a deviation would have been detedted in any 
one of these sixty cases if it had amounted to as much as 
one-fourth of the average interval between consecutive 
lines of the solar spedtrum. From this it was obvious 
that the sixty coincidences are not due to chance, but 
indicate that there is really iron vapour in the path of 
the rays. It will be observed that Kirchhoff’s great merit 
and the real difficulty of his work lay in the scientific fore¬ 
sight and the industry which were required to frame hypo¬ 
theses that were worth testing, to guide the investigation by 
these hypotheses,to contrive, construdt, and adjust adequate 
apparatus, and to make with it the elaborate observations 
and the exadt observations and maps which were necessary. 
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But when by these means the new fads had been brought 
to light, the inference from them that there is iron in the 
atmosphere of the sun was an easy one. This example 
will better convey than a definition what are the charac¬ 
teristic features of an experimental inquiry. 

On the other hand, no series of observations or experi¬ 
ments, however skilfully arranged, could have enabled 
anyone to understand the cause of that familiar but truly 
surprising phenomenon that a top stands upon its peg 
while it is spinning. But a full explanation of it is within 
the reach of any student who will train his mind to reason 
consecutively, and avail himself of the aids to prolonged 
consecutive thought which mathematicians have contrived. 
He will then see that the most obvious and familiar me¬ 
chanical fads involve as necessary consequences all the 
phenomena which he finds in the schoolboy’s top, in the 
physicist’s gyroscope, and in the precision and nutation 
of the heavens. This, then, is a problem of Nature which 
falls within the province of the dedudive method. 

Wherever data are known exadly, these inferences 
from these data, however remote, may be depended upon 
as corresponding with what adually occurs in Nature. 
And if in such cases the mind of man has proved equal 
to the task of drawing inferences which can effedually 
grapple with the problems he finds around him in the 
Universe—which is, alas 1 as yet but too seldom —then 
will the dedudive method, our plummet, explore depths 
in the great ocean of existence which our anchors of 
experiment could not have reached. 

The distindion which is here made between dedudive 
and experimental investigations would have no place in a 
logical system. But it has dired reference to human 
convenience, and derives its importance from this circum¬ 
stance. It is obvious, too, that an investigation may 
partake of both charaders—that it may require all the 
powers of the scientific observer to get at the fads, or even 
to appreciate them, and all the resources of the mathe¬ 
matician to elicit the consequence of them. For instance, 
on beginning his eledrical studies, the student of Nature 
must master a mixed experimental and dedudive inquiry 
to get at the elementary fad that free electricity resides 
either at or outside the surfaces of condudors ; and he 
must engage in a further inquiry, and one only within the 
reach of a trained mind, to deduce from this the law of 
the inverse square. And, again, no full appreciation or 
even intelligent use of the common eledrostatic and 
eledrodynamic measures which he meets at the threshold 
of his eledrical studies is within the reach of the mere 
experimentalist or the mere theorist. And if this treach¬ 
erous ground lies before the immature student at his 
entrance, what shall we say of the bogs he struggles into | 
as he advances ? We are perpetually meeting with in¬ 
quiries of this mixed charader in eledricity and some of 
the other physical sciences, but they are comparatively 
rare in either medicines or chemistry, and none that is 
difficult lies in the path of the beginner. How many 
students are there who are made to slur over the above 
and a multitude of similar difficulties, and who are told 
that they are learning science, when in fad what they are 
really learning is the pernicious habit of being content to 
see Nature through a fog or through other men’s mental 
eyes. 

In mechanics valuable progress can be made by the 
mere mathematician, the student of dedudive science ; 
and in chemistry similar progress can be made by the 
mere experimentalist. Of all the physical sciences these 
are the most purely dedudive, and the most purely expe¬ 
rimental. What I desire particularly to invite attention 
to is that the two great methods of investigation may 
best be acquired in these two sciences, and that for a really 
sound grasp of the remaining physical sciences, and espe¬ 
cially with a view to further advance in physical science, 
a command of both methods of investigation is essential. 

We must bear in mind, too, that either method of in¬ 
vestigation may be misapplied, and that this is a risk 
carefully to be guarded against. The dedudive method 

when misapplied lands us in speculation ; the experimental 
method becomes empiricism; and it so happens that the 
sciences of mechanics and chemistry are not only monu¬ 
ments of the power of the two great methods of investi¬ 
gation, but instructive examples of their weakness also. 
For in chemistry scarce any attempt at prolonged reason¬ 
ing, carrying us by any lengthened flight to a distance 
from the experiments, can be relied on. The result has 
seldom risen to anything better than speculation. And 
on the other hand, ;in mechanics, conclusions which de¬ 
pend on experiments only are empirical; that is, they are 
deficient in accuracy, and their relation to the other phe¬ 
nomena of the science is left in darkness. Here, then, we 
find in these two sciences not only how strong these two 
methods of investigation are, but how weak they may 
become if misapplied. 

I do not know whether any of my predecessors in this 
chair has experienced so much difficulty, or has hesitated 
so long and so much as I have hesitated in sele&ing the 
topic to which he would ask your attention. My first 
effort was an attempt to delineate the great recent pro¬ 
gress of the mathematical and physical sciences, but it 
was unsatisfactory, partly from my own too scanty powers, 
and also because the variety, and even disparity, of the 
numerous sciences somewhat arbitrarily grouped together 
in Section A gave to the outline too sketchy a character. 
My next attempt was to make a selection among them, 
confining myself to those with which I am best acquainted, 
and endeavouring to direCt attention to the problems 
which at the present time seem most to stand in need of 
solution. But here I felt unwilling either to bring forward 
or to withhold views which might be disputed. I then 
applied myself to the single consideration of what I hoped 
might prove useful and not inopportune at a time when 
one university, which I trust will prove a great university, 
is rising in the north of England, and when another uni¬ 
versity which has carefully and successfully fostered a 
high standard of education for thirty years, and which has 
thereby deserved and won the respeft of educated men, 
has just been sacrificed to ecclesiasticism in the sister 
isle. In this university I have held the most central office 
for twenty-two years, and in the discharge of my duty had 
largely to influence its destiny in respeCt to almost every 
educational problem. Parliament in its wisdom has now 
seen fit to destroy this work, and I have not been without 
hope that from the experience which has been gained 
some effeCt which shall last may yet arise, and that the 
Queen’s University may perhaps at its death bequeath a 
useful legacy to the University of Victoria. The ad¬ 
vancement of Science in the North of England will 
largely depend for many years on the wisdom of the regu¬ 
lations for scientific training which are adopted at first by 
the new university; and I have therefore ventured, at this 
peculiar juncture, to submit to the judgment of my scien¬ 
tific brethren the principles which much thought and 
many trials extending over several years have led me to 
believe should guide them in selecting this part of a 
curriculum. 

I have sought to show that it is in the study of mechanics 
and in the practice of chemistry that the two great me¬ 
thods of investigation may best be acquired. In them 
they may be studied separately, by steps of graduated 
difficulty, and with a superabundance of materials ; and 
each of them supplies the necessary cautions with respeCt 
to the method which is all powerful in the other. No 
scientific man is really equipped for the pursuits in which 
both methods have to be employed till he has separately 
acquired a grasp of each. For it is only then that he will 
be armed against the errors which lead so many to mis¬ 
take empiricism on the one hand, and speculation on the 
other, for solid science, or to underrate solid science, mis¬ 
taking it for speculation. Nor is it only in his scientific 
occupations that he will derive benefit from this training. 
All exaCt reasoning, whether in science or in common 
life, belongs to these great divisions ; and in the number¬ 

less instances in which we must be satisfied with reasoning 
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which falls short of being exact, our only safety lies in 
having by the pradtice of exadt reasoning, both deductive 
and experimental, attained to that intellectual tadt and 
caution which alone will enable us to handle with safety 
the sharp and slippery tool. It is thus that a sound judg¬ 
ment with regard to truth may best be acquired by man 
or woman; and soundness of judgment is the noblest 
endowment of man’s understanding, just as veracity is 
first among his virtues. 

NOTE ON CHARACINE. 

By Dr. T. L. PHIPSON, F.C.S., &c. 

Among the organic substances present in fresh water is a 
new and interesting produdt, to which I have given the 
name Characine, for reasons that will appear presently. 
It is the substance to which Algae in general—such as i 
Conferva, Oscillariae, Desmids, &c., and-the plants of the 
genus Chara—owe their peculiar odour, and communicate 
this odour to the water in which they abound. 

I have obtained it, in minute quantities only at present, 
from Palmella cruenta, from V aucheria terrestris, and from 
several Oscillariae (Oscillaria autumnalis, O. tenuis, &c.) 
It is, apparently, more developed in the genus Chara, and 
C.fcetida will, I believe, yield it in larger quantity than 
the plants already mentioned. It is also plentifully pro¬ 
duced by the dark coloured Oscillariae growing on damp 
walls and by Nostocs. 

Characine is a kind of camphor which gives to these 
plants, and to the waters in which they grow, that peculiar, 
highly characteristic, marshy odour, which is usually 
ascribed to products of their decomposition, but which is 
due entirely to the substance here described, produced by 
the plant in life and health. It is formed not only in those 
algae which live entirely in water, but also by those, such 
as Palmella and Oscillaria, which flourish in moist places, 
and are occasionally subjected to desiccation. It is some¬ 
times seen floating in extremely thin films upon the surface 
of stagnant waters and on that of tanks in which Algae are 
cultivated. I obtained it first from Palmella cruenta 
whilst studying its curious pink colouring-matter, Pal- 
melline, recently described in a note to the Paris Academy 
(of which remarkable substance I shall soon have more to 
say). 

When a certain quantity of alcohol in which this plant 
has steeped for some twenty-four hours in a closed tube 
is diluted with fifteen to twenty times its volume of water, 
and then (the grains of chlorophyll having been allowed 
to deposit and the liquid decanted) shaken up with ether, 
the latter dissolves the characine, and leaves it on evapo¬ 
ration as a white greasy substance, having a strong and 
charadteristic marshy odour ; non-saponifiable by potash ; 
lighter than water ; gradually volatilising into the air (or 
disappearing by oxidation) from the surface of water on 
which it floats, and which thus loses its odour entirely in 
two or three days; soluble in alcohol and in ether, but 
nearly insoluble in water. (When heated with water in a 
closed tube it was transformed into a substance similar to 
vegetable wax, melting at 83° C., and having the odour of 
that substance ; but this effedt might have been due to some 
impurity). A better method of obtaining characine in a 
pure state is not to employ alcohol, but to operate as 
follows:— 

The Palmella or Oscillaria which is to be treated must 
be previously dried by exposure to the air, at a tempera¬ 
ture not exceeding summer heat, for about twenty-four 
hours. The “ dry ” substance is then covered with cold 
water in a capsule, which must itself be covered with a 
sheet of glass, and in the course of about thirty-six hours 
more (with Palmella cruenta) thin films of characine will 
be observed floating on the water. The latter is then 
decanted off into a long tube, together with the films 
(which are apt to stay behind in the capsule), and shaken 
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up with ether as before mentioned. In this case the pro- 
dudt is perfedtly white, quite devoid of crystallisation, 
more or less undtuous in appearance, whilst that obtained 
by the use of alcohol has often a yellowish tint, and is 
probably impure. Up to the present time I have not 
obtained it in sufficient quantity to ascertain more of its 
properties. 

ELEACHING OF SUGAR SYRUPS BY OZONE. 

By ALBERT R. LEEDS. 

Not being able to find in chemical journals any accounts 
of experiments upon coloured syrups with ozone as a 
bleaching agent, while there were rumours that many such 
had been tried, it appeared the readiest way of obtaining 
information to institute suitable trials, with quantitative 
determinations of the amounts of ozone employed and of 
the degrees of change effedted. 

The material was kindly furnished by Dr. Arne Behr, 
from syrups manufadtured in the refinery of Messrs. 
Matthieson and Weichers, Jersey City. The first speci¬ 
men was of syrup which k*d undergone but one filtration, 
and was of a brownish yellow colour. In this pre¬ 
liminary experiment the amount of ozone required to effedt 
the bleaching was not determined. At its close, the syrup 
was of a faint straw colour and of slightly acid readtion. 

A second trial was made upon a syrup which had been 
twice filtered, still retaining a strong yellow tint. 20 c.c. 
of the syrup were introduced into a Geissler absorption 
apparatus, and a slow current of oxygen, ozonised to the 
extent of 24 m.grms. ozone per litre, passed through it 
for several hours. When about 100 m.grms. ozone had 
been brought into contadt with the syrup it had become 
almost colourless. To my own litmus-paper it was neu¬ 
tral, although Dr. Behr informs me he detedted a very 
feeble acid readtion. 

As determined by Dr. Behr, the filtered syrup when it 
came from the refinery contained, in 100 parts, 50 parts of 
dry substances and 40 parts of dry sugar. The alteration 
in the course of bleaching is seen in the following table:— 

Effect of Ozone upon Filtered Syrup. 

Dry Substance contains. Unbleached. Bleached. 

Cane-sugar (by polariscope).. 797 p.c. 8o-o p.c. 
Inverted sugar. 127 „ 127 ,, 

ACTION OF OZONE UPON THE COLOURING 

MATTERS OF PLANTS. 

By ALBERT R. LEEDS. 

In preceding numbers of the Chemical News for this 
year I have given the results obtained when ozonised 
oxygen was made to adt upon flowers and plants. They 
were exposed to the adtion of a slow continuous current 
of ozonised oxygen, containing 1 m.grm. ozone per litre, 
during intervals varying from eighteen to thirty-six hours. 
The results, which were mainly negative, were so unsatis- 
fadtory that I repeated the experiments, with the aid of 
more efficacious apparatus for generating ozone. 

One phosphorus-ozonator was employed to supply 
ozone ; a second, without the phosphorus-cakes upon the 
disks, made a convenient arrangement to contain the 
flowers. As their stems were placed in vessels filled 
with water, and the bells were closed by the water con¬ 
tained in the jars, the atmosphere surrounding the flowers 
was kept moist, which was of importance in conducting 
the experiments. 

I. In the first trial, in which many varieties of flowers 
were exposed during nineteen hours to the 
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action of a current of 152 litres of air, containing 
in all 228 m.grms. of ozone, the bleaching effected 
was extremely imperfedt. 

II. 1200 Litres of Air passed over. (Total ozone r8 grms.) 
At the end of five days— 

Lantana, red 

Fuchsia,calyx,carnation-red 
,, petals, rose-pink 

Petunia, magenta coloured 

Rose, crimson 
Agapanthus umbellatus 
Verbena, purple with white 

centre 
Pelargonium, scarlet 
Euphorbia, salmon coloured 
Fuchsia 
Verbena, maroon coloured 

Yellow, and somewhat de¬ 
composed 

Yellow 
Dirty white 
Calyx and petals partly 

bleached 
Yellow 
White at end of petals 
Bleached 

Bleached 
Partly bleached 
Calyx and stamens yellow 
Dirty white 

A piece of calico with a pattern in bright green and 
black was completely bleached during the same interval, 
the green colour having disappeared completely, and the 
stain of the mordant only remaining where the black had 
been. 

III. Ozonised Oxygen. 

Rose, light red 

Fuchsia 
Verbena, purple 

„ red; 
Petunia, purplish red 
Pelargonium, pink 
Bouvardia 

(Exposure three and a half hours.) 

Nearly white ; leaves white 
in spots 

Bleached to light red 
White with purple spots 
White with red spots 
White in spots 
White at end of petals 
Dirty white 

No determination was made on the percentage of ozone 
during this particular experiment. But the same eledtrical 
ozoniser was employed as in other trials, when it had 
produced 24 m.grms. ozone per litre. A slow current of 
the gas was kept flowing during the course of the entire 
experiment. 

Conclusion.—The colouring matters of both leaves and 
flowers of the species experimented upon were partly or 
wholly destroyed by ozone ; but a considerable percentage 
of ozone is required to produce this result, or if such 
small amounts as are obtained in the customary methods 
of ozonising air by phosphorus are employed (1 to 3 j 
m.grms. per litre), a large volume of ozonised air must be 
used, and a considerable interval elapse, before bleaching 
is effedted. 

THE BROMINE DERIVATIVES OF /3-NAPHTHOL. 

By ALFRED JOHN SMITH, B.Sc. 

of caustic potash or soda and a little water, /3-naphthol is 
again formed. 

The effedt of an alkaline solution of potassium perman¬ 
ganate, at the heat of the water-bath, was tried both with 
the mono- and tetra-bromide ; the excess of permanganate 
was destroyed with ferrous sulphate, the solution acidified 
with hydrochloric acid and extradted with ether. The 
ethereal extradt deposited crystals on evaporation, which 
were submitted to sublimation. From the mono-bromo 
compound the anhydride of phthalic acid was obtained, 
and from the tetra-bromo compound the anhydride of 
mono-bromo-phthalic acid, thus showing that in the 
mono-bromo compound the bromine and hydroxyl are in 
the same benzene nucleus, and that in the tetra-bromo 
compound three bromine atoms and the hydroxyl are in 
the same benzene nucleus. 

A full account of the research will shortly be offered to 
the Chemical Society. The research was carried on in 
the laboratory of the University of Zurich, under the 
supervision of Professor Merz. 

CORRESPONDENCE. 

ANALYSTS IN JAPAN. 

To the Editor of the Chemical News. 

Sir,—Referring to the memorial which I presented at 
your office, I shall feel obliged if you will briefly notice it 
in your next issue. 

A memorial to the Secretary of State for Foreign 
Affairs, signed by a number of the leading manufacturers and 
wholesale export drug and chemical merchants—amongst 
them Messrs. Howards and Sons, Allen and Hanburys, 
Burgoyne, Burbidges, and Co., Baiss Brothers and Co., 
Curling and Co., Dakin Brothers, Corbyn, Stacey, and Co., 
Herring and Co., Horner and Sons, May, Baker, and Co., 
Whiffin, &c.,—petitioning his lordship that Her Majesty’s 
Government may take such steps as it may deem advisable 
to induce the Japanese Government to employ competent 
officers in the analyses of drugs and medicines, &c., at 
the ports of Japan open to foreigners ; since, during the 
past two years, whole invoices of the purest and best 
qualities of such goods have been condemned as impure 
and prohibited for use and sale in that country, thereby 
causing heavy losses to merchants engaged in business 
in that country diredtly or indirectly. 

The memorial is accompanied by several certificates of 
Professor Attfield and others confirming the purity of the 
goods condemned by the officials in the Government 
service of Japan.—I am, &c., 

J. Hartley. 
9, Charterhouse Buildings, E.C. 

August 14,1879. 

I have succeeded in obtaining for the first time a mono- 
and tetra-bromine derivative from /3-naphthol. The mono¬ 
bromide is formed by adding a mixture of bromine and 
glacial acetic acid drop by drop to a solution of /3-naphthol 
in glacial acetic acid. On standing, it crystallises out in 
colourless needles, which can be washed from acetic acid 
with distilled water, and dried between filter-paper. The 
tetra-bromide is formed by adding excess of bromine to 
the solution of /3-naphthol in glacial acetic acid; it crys¬ 
tallises out quickly. It is washed from excess of bromine 
with glacial acetic acid, then crystallised till quite white, 
washed with water, and dried in the same way as the 
mono-bromide. 

The mono-bromide is decomposed by the adtion of heat, 
giving off copious fumes of hydrobromic acid. The evolu¬ 
tion of HBr begins at about 130° ; it melts at 84° C. On 
heating gradually up to 250° C. in an oil bath with excess 

ACTION OF HEAT ON IODINE. 

To the Editor of the Chemical News. 

Sir,—Messrs. V. and C. Meyer, in the last Report of the 
German Chemical Society, give numbers which show a 
large diminution in the specific gravity of chlorine at the 
high temperatures they employed, and state that the 
behaviour of iodine gas was quite analogous to that of 
chlorine. These experiments must now be known to 
everyone, but the words with which the Messrs. Meyer 
conclude their most important series of papers calls, I 
think, for comment. They say:— 

“ For the present we will only refer to the fadt, that the 
measurements of high temperatures, and the vapour 
density estimations based upon them by Deville and 
Troost, presuppose the unalterability of the density of 
iodine vapour. The inadmissibility of this premise being 
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recognised, partly new interpretations will become 
necessary for the classical works of these experimenters.” 
—(Berichte der Deutsch., xii., 1431.) 

But Deville and Troost, where they employed an 
iodine thermometer, also checked their result by an air 
thermometer, and the Messrs. Meyer infer from their ex¬ 
periments that at 1567° C. (their highest temperature) 
the molecular weights of oxygen and nitrogen still corre¬ 
spond to the formulae 02, N2, usually ascribed to them. 
—(Berichte der Deutsch., xii., 1428.) 

Thus Deville and Troost found the boiling-point of 
sulphur by air thermometer to be 440° C. The specific 
gravity of iodine gas, accepting this temperature 440°, 
was found to be 870. 

The boiling-point of cadmium, as found by air ther¬ 
mometer, was 856°; the iodine pyrometer gave numbers 
which, accepting 8716 as specific gravity iodine gas, gave 
86o° as boiling-point of cadmium. 

Finally, the boiling-point of zinc by air thermometer 
= 1034° 5 by iodine pyrometer, assuming 8716 to be the 

specific gravity of iodine gas, boiling-point of zinc =1040°. 
— {Ann. de Chemie, lviii., 257.) 

From these numbers it would appear that at iooo0 C. 
the specific gravity of iodine gas does not appreciably 
alter, but on that point we shall no doubt soon have 
information from Prof. Meyer, my only object in writing 
being to point out that the accuracy of the beautiful work 
of Deville and Troost is not wholly dependent on the 
indications of the iodine pyrometer,—I am, &c. 

W. H. Deebing. 
1, Parrock Road, Gravesend. 

August 18,1879. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, VAcademie 
des Sciences. No. 2, July 14, 1879. 

Direct Combination of Cyanogen with Hydrogen 
and with Metals.—M. Berthelot.—The author, having 
measured the heat of the formation of hydrocyanic acid 
and of cyanogen from their elements (—iq'i and — 387), 
concludes that the synthesis of hydrocyanic acid from 
cyanogen and hydrogen ought to evolve a considerable 
quantity of heat. He finds that gaseous hydrocyanic acid 
may be heated to 550° for three or four hours in a sealed 
tube without betraying any marks of decomposition or 
dissociation. The author effected the diredt combination 
of cyanogen and hydrogen by heating the pure dry gases 
in equal volumes in a sealed tube of hard glass to 500° to 
55°° f°r several hours. On opening the tube a loss of 
about one-seventh of the volume was apparent, due to the 
formation of a certain quantity of para-cyanogen. Potassa 
absorbed five-sevenths of the gas, and the residual one- 
seventh was found on analysis to consist of water almost 
pure. The volume of this residual hydrogen being sensibly 
equal to the original condensation (representing the 
change of a certain quantity of cyanogen into para- 
cyanogen) it follows that the gas absorbable by potassa is 
hydrocyanic acid exempt from free cyanogen. At a lower 
temperature the synthesis is less complete, and at greater 
heats a portion of nitrogen is set free. At 300° cyanogen 
combines with zinc, cadmium, iron if brought in contadt 
in a sealed tube. 

Organo-metallic Radicles of Tin: Stannbutyles 
and Stannamyles.—A. Cahours and E. Demarfay.— 
Not capable of useful abstraction. 

Researches on the Effects of the Rheostatic Ma¬ 
chine,—G, Plante,—The length of the sparks given by 

this machine is sensibly proportional to the number of 
condensers. With 80 condensers the author obtained 
sparks of o’i2 metre in length. If produced over a sur¬ 
face formed of a mixture of resin and paraffin they leave 
branching furrows, a representation of which is appended 
to the author’s memoir. 

Vapour of Bihydrosulphate of Ammonia.—M. 
Isambert.—The author shows that the experiments of 
MM. Engel and Moitessier (Comptes Rendus, lxxxviii.) 
are not conclusive. 

Solution of Carbonic Oxide in Acid Cuprous 
Chloride.—H. Hammel.—The author has determined the 
quantity of heat disengaged in the reaction of carbonic 
oxide upon cuprous chloride, dissolved in hydrochloric acid. 

Transformation of Tartaric Acid into Glyceric and 
Pyruvic Acids.—G. Bouchardat.—This change is pro¬ 
duced by the adtion of sulphuric anhydride. The mucic, 
citric, and malic acids are decomposed in an analogous 
manner. 

Isomerisms of Borneol.—J. de Montgolfier.—The 
author has determined the optical rotatory power of cer¬ 
tain camphols, and of the camphor regenerated from them. 

Bihydrochlorate of Terebenthen.—J. de Montgolfier. 
—The adtion of sodium upon the bihydrochlorate gives 
rise to a mixture of carbides of the formula C20Hi6 and 

C2oH2o. 

Certain Derivatives of Indigotin.—E. Giraud.—The 
indolin of Schutzenberger appears to be generated by a 
body identical, or, at least, closely connedted, with the 
flavindin of Laurent. It is easily obtained by heating 
indigotin to 1800 along with the hydrosulphite of soda 
and an excess of caustic soda. 

No. 3, July 21, 1879. 

Various Thermo-chemical Data.—M. Berthelot.— 
The author determines the formation heat of diamylen in 
the gaseous state at + 15*4 cal. The melting heat of 
glycerin is 3'gi cal., and its specific heat is 47^8 + o‘i4 t 
[t being the temperature). 

Phenomenon Analogous to that of Peltier.— E. 
Bouty.—If water acidulated with sulphuric acid is elec¬ 
trolysed between two thermometers covered with platinum 
the temperature is higher at the positive than at the 
negative pole. If the current is reversed a strong fall is 
observed at the pole which has become negative, but it 
disappears in a few moments. If the water is acidified 
with hydrochloric acid the initial phenomenon produced 
by the reversal of the current is a great rise of temperature 
at both poles. 

Capacity of Voltaic Polarisation.—R. Blondlot.— 
Not susceptible of useful abstraction. 

Adtion of Magnetism in Movement upon Static 
Electricity ; Inertia of Static Electricity.—G. Lipp- 
mann.—The so-called phenomenon of Rowland (Berlin 
Berichte, 1876) is necessarily reversible, and this reversi¬ 
bility is a consequence of the impossibility of perpetual 
motion. Static electricity possesses a special mechanical 
inertia which is simply added to that of the electrised 
body. 

Laws of the Variations of Atmospheric Electricity 
deduced from the Regular Observations made at the 
Observatory of Moncalieri.—P. F. Denza.—Atmo¬ 
spheric electricity presents daily in Piedmont two maxima 
following the rising and setting of the sun, at an interval 
of some hours. These two maxima are separated by a 
minimum which follows the passage of the sun over the 
meridian of the place. As regards the annual fluctuation 
the maximum value of the atmospheric tension falls in 
February, and the minimum in September. Before and 
after storms the electrometer almost always marks zero, 
but during their passage or proximity the tension is very 
great. Rain and snow increase tension more slightly and 
are often preceded and followed by ele&ric diminution. 
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The a&ion of fogs, hoar frost, and of the formation of 
clouds increases atmospheric electricity, though to a less 
extent than that of rain and snow. In calm and hot 
weather the lowest values are observed. South and espe¬ 
cially south-easterly winds increase the electricity of the 
air; north winds have an opposite effeCt. Rain and snow 
are accompanied by negative elcCtricity at least as often 
as by positive. The same proportion holds good for 
storfns and to a less extent for rain and snow. Negative 
eledtricity is generally due to storms or rain at a distance, 
to the formation of clouds, or to a polar aurora. In the 
normal conditions of the atmosphere eledtric tension de¬ 
creases with altitude. 

Researches on Explosives : Combustion of Pov/der. 
—MM. Nobel and Abel.—The length of this paper renders 
it unfit for abstraction. 

Experimental Researches on the Decomposition 
of Gun-cotton in Closed Vessels.—MM. Sarrau and 
Vieille.—The decomposition of gun-cotton gives rise to 
products which are few in number and very simple, namely, 
carbonic acid, carbonic oxide, hydrogen, and nitrogen. 

Analytical Use of Sulphuretted Hydrogen in the 
Dry Way.—A. Carnot.—The author considers that this 
procedure, first recommended by Ebelmen, may be applied 
not merely to the separation, but also to the determination 
of a great number of metals. The sulphuretted hydrogen 
prepared by the reaction of hydrochloric acid upon iron 
sulphide passes through a washing bottle half full of 
water, is dried over calcium chloride, and acts upon the 
substance placed in a thin porcelain crucible heated to the 
required degree over a gas-burner. By heating very gently 
at first we may expel, without any loss of metal, in 
presence of the sulphurising gas the last traces of am- 
moniacal salts left by an imperfect washing of precipitates. 
At a higher temperature the simultaneous action of the 
hydrogen and of the sulphur vapours derived from the 
dissociation of the sulphuretted hydrogen perfectly sul¬ 
phurises metallic oxides, carbonates, sulphates, and 
arseniates. The gas may thus be substituted for the use 
of alkaline sulphides at a high temperature. 

Transformation of Hydrocellulose into Pulveru¬ 
lent Pyroxyles.—Aime Girard.—Hydrocellulose placed 
in the same conditions as cellulose is nitrified to the same 
degree, yielding pyroxyle, whose composition closely 
agrees with hexa-nitro-cellulose. 

Action of Boron Fluoride upon Aceton.—M. F. 
Landolph. — Aceton absorbs an equivalent of boron 
fluoride. The liquid thus obtained may be separated by 
fractional distillation into aceton fluoborides, a and /3, and 
boraceton. 

Determination of Urea.—C. Mehu.—In order to ob¬ 
tain in the cold all the nitrogen of the urea present in a 
urine, sugar must first be added to a known volume of the 
urine befpre the reaction of sodium hypobromite. 

Iron Reduced by Hydrogen.—H. Moissan.—If the 
current of hydrogen is not dry, rapid, and long continued, 
and if the temperature is not uniform, the result is a 
mixture of iron, of ferrous and ferroso-ferric oxides. 

Textile Colorist. Vol. i., No. 5, May, 1879. 

This issue contains nothing of general interest. 

No. 6, June, 1879. 

Mr. J. H. Stebbins, of New York, has invented a new 
coal-tar dye, “toluol orange,” the name of which indicates 
its source. He is also patenting a series of new dyes 
under the names of cresolidine, pyrogallidine, naphthyl- 
amidine, salicylidine, and picridine. 

No. 7, July, 1879. 

Detection of Cochineal upon the Fibre.—W. Stein 
recommends to boil the dyed goods under examination 

!?_ 
with solution of sulphate of alumina and let stand for 
about ten minutes. If cochineal be present the liquid 
will turn red, but without fluorescence. If the solution is 
then mixed with an equal volume of solution of bisulphate 
of soda no discolouration should take place. Alcohol 
boiled with a swatch of the goods will not take up any 
colour. 

Gazzetta Chimica Italiana. 
Anno ix., 1879. Fasc. 4 and 5. 

On Nicotin.—Gustavo Andreoni.—The author ques¬ 
tions the commonly received formula. 

The rest of this issue consists of extracts from other 
chemical journals. 

Bulletin de la Societe d'Encouragement pour Vlndustrie. 
Nationale. 

No. 66, June, 1879. 

Report presented by M. le Comte du Moncel, on 
behalf of the Committee of Economical Arts on 
M. E. Reynier’s “Incandescence” Eledtric Lamp. 
—The author undertakes to combine the effects of incan¬ 
descence with those resulting from the voltaic arc. He 
has been able to light five lamps with the current of a 
Bunsen battery of 30 elements, and even to keep burning 
for more than a quarter of an hour one of these lamps 
with the currentjof a Plante’s polarisation battery of three 
elements. 

Report by M. Debray on the Use of White Metal 
and Iridescent Laminae in Embroidery.—The author 
uses wires of German silver in the manufacture of 
metallic laces. He likewise colours metallic foils for 
the same use by depositing upon them iridescent films 
of oxide of lead. He dissolves litharge in caustic alkali, 
and decomposes this liquid by a current of constant in¬ 
tensity, the positive pole of the battery being in com¬ 
munication with the metallic surface to be coated. 

Report by M. Schiitzenberger on the Manufacture 
of Methylanilin on Vincent’s Method.—This process 
has been already noticed. 

Chemiker Zeitung. 
No. 31, July 31, 1879. 

The Gravimetric Determination of Fatty Matter 
in Milk.— Dr. F. Soxhlet.—The author proposes a 
special apparatus for the extraction of the dried milk- 
residuum with ether. 

No. 32, August 7, 1879. 

The Use of Ammonia Soda in the Ultramarine 
Manufacture.—C. Furstenau.—The author recommends 
the manufacturers of this soda to calcine it thoroughly, so 
that it may not contract further on ignition. The un¬ 
equal and occasionally great shrinkage which these sodas 
undergo at a red heat is the cause of the fluctuating and 
often unsatisfactory results which they yield in the 
ultramarine manufacture. 

Les Mondes, Revue Ilebdomadaire des Sciences. 
No. 14, July 31, 1879. 

Endemic Diarrhoea of Cochin-China.—According to 
M. Colin, santonin is a complete cure for this obstinate 
disease, destroying the Anguillulce by which it is occa¬ 
sioned. 

New Remedy for the Phylloxera.—It is said that 
the ravages of this inseCt may be checked by planting the 
Eucalyptus in the neighbourhood of the vineyards. An 
anonymous article contends from the analogy of other 
imported inseCts, such as the house-bug, the cock-roach, 

Chemical Notices from Foreign Sources. 
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the American apple blight, &c., that there are no grounds 
for expedting the spontaneous disappearance of the 
phylloxera. 

No. 15, August 7, 1879. 

Source of Muscular Power.—In reviewing Prof. 
Frankland’s recent memoir on this subjedt M. Moigno 
remarks that the author is wrong in not letting eledtricity 
intervene, without which the transformation of chemical 
adtion into dynamical force is impossible. 

Reimann's Farber Zeitung, 
No. 29, 1879. 

A New Blue Dye.—Reichenbach’s wood-tar colour’ 
Pittacal has been resuscitated by A. Gratzel, and it is 
now an article of commerce at the price of £4. per 
kilo., under the formidable name of “ German-Imperial- 
Flower-Blue,” with reference probably to the blue corn¬ 
flower, which is said to be the favourite cognisance of the 
German .Emperor. The pure base is insoluble in water, 
but dissolves in every acid, and the solutions can be 
diluted to any extent. The acetate is generally used for 
dyeing, dissolved in a little acetic acid diluted with water, 
and almost neutralised with ammonia. In this bath, silk 
and wool take a fine reddish blue without the aid of any 
mordant. Cotton and other vegetable fibres are prepared 
with a solution of tannin, followed by a solution of tartar 
emetic. The colours produced are perfectly fast. 

Atti della R. Accademia del Lincei. 
Fascicolo 1. 

Distribution of Cerium, Lanthanum, and Didy- 
mium.—S. Cossa.—This memoir refers, in the first place, 
to apatites, which present on examination with the spec¬ 
troscope the absorption-line characteristic of didymium. 
The presence of cerium, lanthanum, and didymium has 
also been recognised in many apatites which do not pre¬ 
sent this characteristic of the absorption-speCtrum. Small 
quantities of the same metals have also been found in 
limestones, in bones, and in the ashes of plants, and in 
the Scheelite of Traversella. The author, lastly, describes 
the absorption-spcCtra of certain didymiferous minerals. 

Tungstate of Didymium.—S. Sella.—The crystals 
form small and imperfect oCtahedra of a yellow colour, 
shading into rose. 

Preparation of Ammonialdehyds with Mixed 
Radicles.—R. Schiff.—The author describes the action 
of benzoic aldehyd upon chloral-ammonium and upon 
butyl-chloral-ammonium. 

Chemical Nature of the Essential Oils of Laurel 
and of Bitter Almonds.—Prof. Fileti.—The author 
shows that these essences contain the nitrile— 

c6H3CHjg“; 

Derivative of Chloral-ammonium.—G. Tassinari.—• 
The compound appears in white scales, which melt at 
96° to 970, and which turn yellow and are decomposed on 
exposure to light. Acetyl chloride and acetic anhydride 
do not form acetyl derivatives, but effect a profound de¬ 
composition. 

Propyl-benzoic Acid.—E. Paterno. 

Certain Derivatives of Camphotymol.—E. Paterno 
and F. Canzoneri. 

Constitution of the Cymen of Cuminic Alcohol 
and its Thymols.—E. Paterno and P. Spica. 

Cumophenol Carbonic Acid.—E. Paterno and G. 
Mazzara.—These four memoirshave been already noticed. 
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THE CHEMICAL NEWS. 
Vol. XL. No. 1031. 

ON RADIANT MATTER.* 

By WILLIAM CROOKES, F.R.S. 

To throw light on the title of this leCture I must go back 
more than sixty years—to 1816. Faraday, then a mere 
student and ardent experimentalist, was 24 years old, 
and at this early period of his career he delivered a series 
of lectures on the General Properties of Matter, and one 
of them bore the remarkable title, On Radiant Matter. 
The great philosopher’s notes of this ledture are to be 
found in Dr. Bence Jones’s “ Life and Letters of Faraday,” 
and I will here quote a passage in which he first employs 
the expression Radiant Matter :— 

“ If we conceive a change as far beyond vaporisation as that is above 
fluidity, and then take into account also the proportional increased 
extent of alteration as the changes rise, we shall perhaps, if we can 
form any conception at all, not fall far short of Radiant Matter; and 
as in the last conversion many qualities were lost, so here also many 
more would disappear.” 

Faraday was evidently engrossed with this far-reaching 
speculation, for three years later—in 1819—we find him 
bringing fresh evidence and argument to strengthen his 
startling hypothesis. His notes are now more extended, and 
they showthat in the intervening threeyears he had thought 
much and deeply on this higher form of matter. He first 
points out that matter may be classed into four states— 
solid, liquid, gaseous, and radiant—these modifications 
depending upon differences in their several essential pro¬ 
perties. He admits that the existence of Radiant Matter 
is as yet unproved, and then proceeds, in a series of in¬ 
genious analogical arguments, to show the probability of its 
existence.! 

If, in the beginning of this century, we had asked, 
What is a Gas ? the answer then would have been that it 
is matter, expanded and rarefied to such an extent as to 
be impalpable, save when set in violent motion; invisible, 
incapable of assuming or of being reduced into any definite 
form like solids, or of forming drops like liquids ; always 
ready to expand where no resistance is offered, and to con¬ 
tract on being subjected to pressure. Sixty years ago such 
were the chief attributes assigned to gases. Modern 

* A Ledture delivered to the British Association for the Advance¬ 
ment of Science, at Sheffield, Friday, August 22, 1879. 

t “ I may now notice a curious progression in physical properties 
accompanyiffg changes of form, and which is perhaps sufficient to 
induce, in the inventive and sanguine philosopher, a considerable 
degree of belief in the association of the radiant form with the others 
in the set of changes I have mentioned. 

“ As we ascend from the solid to the fluid and gaseous states, phy¬ 
sical properties diminish in number and variety, each state losing some 
of those which belonged to the preceding state. When solids are 
converted into fluids, all the varieties of hardness and softness are 
necessarily lost. Crystalline and other shapes are destroyed. Opa¬ 
city and colour frequently give way to a colourless transparency, and 
a general mobility of particles is conferred. 

“ Passing onward to the gaseous state, still more of the evident 
characters of bodies are annihilated. The immense differences in 
their weight almost disappear; the remains of difference in colour 
that were left, are lost. Transparency becomes universal, and they 
are all elastic. They now form but one set of substances, and the 
varieties of density, hardness, opacity, colour, elasticity and form, 
which render the number of solids and fluids almost infinite, arg now 
supplied by a few slight variations in weight, and some unimportant 
shades of colour. 

“To those, therefore, who admit the radiant form of matter, no 
difficulty exists in the simplicity of the properties it possesses, but 
rather an argument in their favour. These persons show you a 
gradual resignation of properties in the matter we can appreciate as 
the matter ascends in the scale of forms, and they would be surprised 
if that effedt were to cease at the gaseous state. They point out the 
greater exertions which Nature makes at each step of the change, 
and think that, consistently, it ought to be greatest in the passage 
from the gaseous to the radiant form.”—Life and Letters of Faraday, 
vol. i., p. 308. 

research, however, has greatly enlarged and modified our 
views on the constitution of these elastic fluids. Gases are 
now considered to be composed of an almost infinite num¬ 
ber of small particles or molecules, which are constantly 
moving in every direction with velocities of all conceivable 
magnitudes. As these molecules are exceedingly numerous, 
it follows that no molecule can move far in any direction 
without coming in contact with some other molecule. But 
if we exhaust the air or gas contained in a closed vessel, 
the number of molecules becomes diminished, and the 
distance through which any ont< of them can move with¬ 
out coming in contact with another is increased, the length 
of the mean free path being inversely proportional to the 
number of molecules present. The further this process is 
carried the longer becomes the average distance a mole¬ 
cule can travel before entering into collision ; or, in other 
words, the longer its mean free path, the more the physi¬ 
cal properties of the gas or air are modified. Thus, at a 
certain point, the phenomena of the radiometer become 
possible, and on pushing the rarefaction still further, i.e., 
decreasing the number of molecules in a given space and 
lengthening their mean free path, the experimental results 
are obtainable to which I am now about to call your atten¬ 
tion. So distinct are these phenomena from anything which 
occurs in air or gas at the ordinary tension, that we are 
led to assume that we are here brought face to face with 
Matter in a Fourth state or condition, a condition as far 
removed from the state of gas as a gas is from a liquid. 

Mean Free Path. Radiant Matter. 

I have long believed that a well-known appearance ob 
served in vacuum tubes is closely related to the pheno¬ 
mena of the mean free path of the molecules. When the 
negative pole is examined while the discharge from an 
induCtion-coil is passing through an exhausted tube, a dark 
space is seen to surround it. This dark space is found to 
increase and diminish as the vacuum is varied, in the same 
way that the mean free path of the molecules lengthens 
and contracts. As the one is perceived by the mind’s eye 
to get greater, so the other is seen by the bodily eye to in¬ 
crease in size ; and if the vacuum is insufficient t6 permit 
much play of the molecules before they enter into collision, 
the passage of electricity shows that the “ dark space ” 
has shrunk to small dimensions. We naturally infer that 
the dark space is the mean free path of the molecules of 
the residual gas, an inference confirmed by experiment. 

I will endeavour to render this “dark space” visible to 
all present. Here is a tube (Fig 1), having a pole in the 

Fig. 1. 

centre in the form of a metal disk, and other poles at each 
end. The centre pole is made negative, and the two end 
poles connected together are made the positive terminal. 
The dark space will be in the centre. When the exhaus¬ 
tion is not very great the dark space extends only a little 
on each side of the negative pole in the centre. When 
the exhaustion is good, as in the tube before you, and I 
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turn on the coil, the dark space is seen to extend for about 
an inch on each side of the pole. 

Here, then, we see the induction spark adtually illumi¬ 
nating the lines of molecular pressure caused by the excite¬ 
ment of the negative pole. The thickness of this dark 
space is the measure of the mean free path between suc¬ 
cessive collisions of the molecules of the residual gas. The 
extra velocity with which the negatively electrified mole¬ 
cules rebound from the eiyited pole keeps back the more 
slowly moving molecules which are advancing towards 
that pole. A conflict occurs at the boundary of the dark 
space, where the luminous margin bears witness to the 
energy of the discharge. 

Therefore the residual gas—or, as I prefer to call it, the 
gaseous residue—within the dark space is in an entirely 
different state to that of the residual gas in vessels at a 
lower degree of exhaustion. To quote the words of our 
last year’s President, in his Address at Dublin :— 

“ In the exhausted column we have a vehicle for eledtricity not con' 
stant like an ordinary condudtor, but itself modified by the passage o1 
the discharge, and perhaps subjedt to laws differing materially from 
those which it obeys at atmospheric pressure.” 

In the vessels with the lower degree of exhaustion, the 
length of the mean free path of the molecules is exceed¬ 
ingly small as compared with the dimensions of the bulb, 
and the properties belonging to the ordinary gaseous state 
of matter, depending upon constant collisions, can be ob¬ 
served. But in the phenomena now about to be examined, 
so high is the exhaustion carried that the dark space 
around the negative pole has widened out till it entirely 
fills the tube. By great rarefaction the mean free path 
has become so long that the hits in a given time in com¬ 
parison to the misses maybe disregarded, and the average 
molecule is now allowed to obey its own motions or laws 
without interference. The mean free path, in faCt, is 
comparable to the dimensions of the vessel, and we have 
no longer to deal with a continuous portion of matter, as 
would be the case were the tubes less highly exhausted, 
but we must here contemplate the molecules individually. 
In these highly exhausted vessels the molecules of the 
gaseous residue are able to dart across the tube with com¬ 
paratively few collisions, and radiating from the pole with 
enormous velocity, they assume properties so novel and 
so characteristic as to entirely justify the application of 
the term borrowed from Faraday, that of Radiant Matter. 

Radiant Matter exerts Powerful Phosphorogenic Action 
where it Strikes. 

I have mentioned that the Radiant Matter within the 
dark space excites luminosity where its velocity is arrested 
by residual gas outside the dark space. But if no residual 
gas is left, the molecules will have their velocity arrested 
by the sides of the glass ; and here we come to the first 
and one of the most noteworthy properties of Radiant 
Matter discharged from the negative pole—its power of 
exciting phosphorescence when it strikes against solid 
matter. The number of bodies which respond luminously 
to this molecular bombardment is very great, and the 
resulting colours are of every variety. Glass, for instance, 
is highly phosphorescent when exposed to a stream of 
Radiant Matter. Here (Fig. 2) are three bulbs composed 

Fig. 

of different glass: one is uranium glass (a), which phos¬ 
phoresces of a dark green colour; another is English 
glass (b), which phosphoresces of a blue colour; and the 
third (c) is soft German glass,—of which most of the 
apparatus before you is made,—which phosphoresces of a 
bright apple-green. 

My earlier experiments were almost entirely carried on 
by the aid of the phosphorescence which glass takes up 
when it is under the influence of the radiant discharge ; 
but many other substances possess this phosphorescent 
power in a still higher degree than glass. For instance, 
here is some of the luminous sulphideof calcium prepared 
according to M. Ed. Becquerel’s description. When the 
sulphide is exposed to light—even candlelight—it phos¬ 
phoresces for hours with a bluish white colour. It is, 
however, much more strongly phosphorescent to the 
molecular discharge in a good vacuum, as you will see 
when I pass the discharge through this tube. 

Other substances besides English, German, and uranium 
glass, and Becquerel’s luminous sulphides, are also phos¬ 
phorescent. The rare mineral Phenakite (aluminate of 
glucinum) phosphoresces blue; the mineral Spodumene 
(a silicate of aluminium and lithium) phosphoresces a rich 
golden yellow ; the emerald gives out a crimson light. 
But without exception, the diamond is the most sensitive 
substance I have yet met for ready and brilliant phos¬ 
phorescence. Here is a very curious fluorescent diamond, 
green by daylight, colourless by candlelight. It is 
mounted in the centre of an exhausted bulb (Fig. 3), and 

Fig. 3. 

the molecular discharge will be directed on it from below 
upwards. On darkening the room you see the diamond 

2. 
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shines with as much light as a candle, phosphorescing of 
a bright green. 

Next to the diamond the ruby is one of the most re¬ 
markable stones for phosphorescing. In this tube (Fig. 4) 

Fig. 4. 

I have here a tube (Fig. 5) which will serve to illustrate 
the dependence of the phosphorescence of the glass on the 

Fig. 5. 

s a fine colledtion of ruby pebbles. As soon as the in¬ 
duction spark is turned on you will see these rubies 
shining with a brilliant rich red tone, as if they were 
glowing hot. It scarcely matters what colour the ruby is, 
to begin with. In this tube of natural rubies there are 
stones of all colours—the deep red and also the pale pink 
ruby. There are some so pale as to be almost colourless, 
and some of the highly-prized tint of pigeon’s blood ; but 
under the impadt of Radiant Matter they all phosphoresce 
with about the same colour. 

Now the ruby is nothing but crystallised alumina with 
a little colouring-matter. In a paper by Ed. Becquerel,* 
published twenty years ago, he describes the appearance 
of alumina as glowing with a rich red colour in the phos- 
phoroscope. Here is some precipitated alumina prepared 
in the most careful manner. It has been heated to white¬ 
ness, and you see it also glows under the molecular 
discharge with the same rich red colour. 

The spedtrum of the red light emitted by these varieties 
of alumina is the same as described by Becquerel twenty 
years ago. _ There is one intense red line, a little below 
the fixe'd line B in the speCtrum, having a wave-length of 
about 6895. There is a continuous speCtrum beginning at 
about B, and a few fainter lines beyond it, but they are 
so faint in comparison with this red line that they may be 
negleCted. This line is easily seen by examining with a 
small pocket spectroscope the light reflected from a good 
ruby. 

There is one particular degree of exhaustion more 
favourable than any other for the development of the pro¬ 
perties of Radiant Matter which are now under examina¬ 
tion. Roughly speaking it may be put at the millionth of 
an atmosphere.f At this degree of exhaustion the phos¬ 
phorescence is very strong, and after that it begins to 
diminish until the spark refuses to pass.J „ 

* Annales de Chimie et de Physique, 3rd series, vol. lvii., p. 50, 1859 

t I'O millionth of an atmosphere = o'oooj6 millim. 
’ 1315789 millionths of an atmosphere = ro millim. 

1,000,000’ t „ „ „ =76o-o millims. 
„ - . „ „ „ =1 atmosphere. 

$ Nearly 100 years ago Mr. VVm. Morgan communicated to the 
Royal Society a Paper entitled “ Eledtrical Experiments made to 
ascertain the Non-condudting Power of a Perfect Vacuum, &c.” The 
following extracts from this Paper, which was published in the Phil, 
Trans, for 1785 (vol. lxxv., p. 272), will be read with interest:— 

“ A mercurial gage about 15 inches long, carefully and accurately 
boiled till every particle of air was expelled from the inside, was coated 
with tin-foil 5 inches down from its sealed end, and being inverted 
into mercury through a perforation in the brass cap which covered 
the mouth of the cistern; the whole was cemented together, and the 
air was exhausted from the inside of the cistern through a valve in 
the brass cap, which producing a perfedt vacuum in the gage formed 
an instrument peculiarly well adapted for experiments of this kind. 
Things being thus adjusted (a small wire having been previously fixed 
on the inside of the cistern to form a communication between the 
brass cap and the mercury, into which the gage was inverted) the 
coated end was applied to the conductor of an eledtrical machine, and 

degree of exhaustion. The two poles are at a and b, and 
at the end (c) is a small supplementary tube connected 
with the other by a narrow aperture, and containing solid 
caustic potash. The tube has been exhausted to a very 
high point, and the potash heated so as to drive off moisture 
and injure the vacuum. Exhaustion has then been re¬ 
commenced, and the alternate heating and exhaustion 
repeated until the tube has been brought to the state in 
which it now appears before you. When the indudtion 
spark is first turned on nothing is visible—the vacuum is 
so high that the tube is non-condudting. I now warm the 
potash slightly and liberate a trace of aqueous vapour. 
Instantly conduction commences, and the green phosphor¬ 
escence flashes out along the length of the tube. I con¬ 
tinue the heat, so as to drive off more gas from the potash. 
The green gets fainter, and now a wave of cloudy lumi¬ 
nosity sweeps over the tube, and stratifications appear, 
which rapidly get narrower, until the spark passes along 
the tube in the form of a narrow purple line. I take the 
lamp away, and allow the potash to cool ; as it cools, the 
aqueous vapour, which the heat had driven off, is re¬ 
absorbed. The purple line broadens out, and breaks up 
into fine stratifications; these get wider, and travel to¬ 
wards the potash tube. Now a wave of green light appears 
on the glass at the other end, sweeping on and driving the . 
last pale stratification into the potash ; and now the tube 
glows over its whole length with the green phosphorescence. 
I might keep it before you, and show the green growing 
fainter and the vacuum becoming non-condudting; but I 
should detain you too long, as time is required for the 
absorption of the last traces of vapour by the potash, and 
I must pass on to the next subject. 

(To be continued.) , . t 

Use of the Diffusion Method in the Study of the 
Phenomena of Dissociation.—L. Troost.—It has been 
already established that diffusion cannot solve the question 
of the existence or non-existence of bodies in the state of 
definite gaseous compounds. The experiments of M. A. 
Naumann and of MM. Wiedemann and Schulze can in 
no manner solve the question of the existence or non¬ 
existence of chloral hydrate as a definite gaseous compound. 
—Comptes Rendus. - 

notwithstanding every effort, neither the smallest ray of light, nor the 
slightest charge, could ever be procured in this exhausted gage.” 
' “ If the mercury in the gage be imperfedtly boiled, the experiment 

will not succeed; but the colour of the eledtric light, which in air 
rarefied by an exhauster is always violet or purple, appears in this 
case of a beautiful green, and, what is very curious, the degree of the 
air’s rarefadtion may be nearly determined by this means ; for I have 
known instances, during the course of these experiments, where a 
small particle of air having found its way into the tube, the eledtric 
light became visible, and as usual of a green colour; but the charge 
being often repeated, the gage has at length cracked at its sealed end 
and in consequence the external air, by being admitted into the inside, 
has gradually produced a change in the eledtric light from green to 
blue, from blue to indigo, and so on to violet and purple, till the 
medium has at length become so dense as no longer to be a condudtor 
of eledtricity. I think there can be little doubt, from the above ex¬ 
periments, of the non-condudting power of a perfedt vacuum.” 

“ This seems to prove that there is a limit even in the rarefadtionj 
of air, which sets bounds to its condufting power; or, in other words, 
that the particles of air may be so far separated from each other as no 
longer to be able to transmit the eledtric fluid ; that if they are 
brought within a certain distance^of "each other, their condudting 
power begins, and continually'increases till their approach also 
arrives at its limit.” 
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REPORT OF THE 

COMMITTEE ON THE CHEMISTRY OF 

SOME OF THE LESSER-KNOWN ALKALOIDS, 

ESPECIALLY VERATRIA AND BEBEERINE.* 

Since last year investigations have been made on the 
alkaloids contained in Veratrum album, and V. viride, 
with the following general results ; as the details of the 
experiments have already been communicated to the 
Chemical Society in two papers [Journal of the Chemical 
Society, 1879, i., pp. 405 and 421), it is unnecessary to 
quote them here. 

Each kind of root was treated by the process described 
in last year’s Report, viz., percolating with alcohol acidu¬ 
lated with tartaric acid, evaporating to a small bulk, 
treating with water to precipitate resin, filtering, alkalising 
with soda, and repeatedly shaking with a large bulk of 
ether, the ethereal solutions of alkaloids, &c., thus ob¬ 
tained being agitated with aqueous tartaric acid to remove 
the bases and then used over again. In each case a cer¬ 
tain amount of flocculent alkaloidal matter was left un¬ 
dissolved by the ether, consisting mainly of an alkaloid 
analogous to jervine, but differing therefrom in certain 
respeds, to which accordingly the name Pseudojervine is 
applied. The solutions of tartrates of alkaloids obtained 
were treated with soda and about an equal bulk of ether, 
whereby a large portion of the bases was dissolved in each 
case, but some left undissolved, especially with the 
V. album produdt; this insoluble matter contained pseudo¬ 
jervine, together with a little jervine, and in the case of the 
V. album produdt, a large quantity of an uncrystallisable 
base sparingly soluble in ether, to which the term Vera- 
tralbine is applied, as this body does not seem to be 
present in V. viride roots in any considerable proportion. 
The second ethereal solutions thus obtained deposited in 
each case crystals of jervine and a little of a new base to 
which the term Rubijervine is applied ; the mother-liquors 
of these crystals dried up to varnish-like masses, which were 
not identical in the two cases ; the produdtfrom V. album 
roots consisted essentially of veratralbine, with a minute 
quantity of an alkaloid forming veratric acid on saponifi¬ 
cation with alcoholic potash; this base was the only 
alkaloid of the saponifiable class present in the roots ; 
presumably it was the veratrine obtainable from V. saba- 
dilla seeds, as described in last year’s Report, inasmuch 
as the mixture of this base and veratralbine obtained was 
powerfully sternutatory, whilst the peculiar tendency to 
provoke sneezing was lost on treatment with alcoholic 
potash (neither jervine, pseudojervine, rubijervine, nor 
veratralbine produces sneezing). The produdt from the 
V. viride roots was even more powerfully sternutatory 
than that from the V. album roots ; it consisted, however, 
almost wholly of Cevadine (the second crystallisable 
alkaloid obtainable from V. sabadilla seeds, as described 
in last year’s Report), not more than traces of either 
veratralbine or veratrine being contained ; on saponifica¬ 
tion it yielded about the theoretical quantity of cevadic 
acid (the methyl-crotonic acid of Frankland and Duppa, 
identical with the tiglic acid of Geuther). 

The following table shows the approximate quantities 
of the different alkaloids contained in a kilogramme of 
each root examined :— 

V. album. 
Jervine.. .. 1*3 grammes 
Pseudojervine 0-4 „ 
Rubijervine.. 0-25 ,, 
Veratralbine 2'2 ,, 
Veratrine .. 0-05 ,, 

Cevadine .. Apparently absent 

V. viride. 
0*2 gramme 

0-15 
0*02 ,, 
Not more than traces 
Trace; less than0^004 
0-43 gramme 

4‘2o o'8o 

c*cReat* hecf?r« S,eJa.'?n British Association for the Advancemet 
of Science, Sheffield Meeting, August 2r, ^g. The Committee cor 
iV ed w Mv.r; Wj £hai)dl?,r rRoberts> F-K.S. (Secretary), Dr. C. f 
Aider Wright, and Mr. A. P, Luff. 

The V. album roots were consequently about five times 
as rich in total alkaloids as the V. viride roots. 

The following are the chief characteristics and pro¬ 
perties of the new alkaloids examined; in many 
respects the statements of former observers concerning 
the alkaloids of these two kinds of roots appear to be 
erroneous, probably owing to the complete separation of 
jervine, &c., from the other substances now shown to be 
also present never having been previously effected. 

Jervine.—When crystallised, C26H37NC>3,2H20 : if the 
crystals separate from too hot or concentrated alcoholic 
liquors, somewhat less water is frequently present; readily 
becomes anhydrous at 100°; melts at 237° to 2390 (purest 
specimens—corrected). Forms an almost insoluble sul¬ 
phate, and a very sparingly soluble hydrochloride and 
nitrate. The gold salt is C26H37N03,HC1,AuC13,H20, 
the water of crystallisation being lost only slowly at xoo°. 
With strong sulphuric acid dissolves to a yellow fluid, 
quickly darkening to a greenish brown, which soon 
becomes a fine green by absorption of a little water from 
the air if in an open dish; if in a test-tube, becomes 
green by cautiously adding minute quantities of water. 
Not sternutatory : not saponifiable. The formula assigned 
in 1837 by Will to jervine (isolated by Simon),— 

C6oH45N205(C = 6, 0 = 8), 

modified by Gerhardt and his followers to C30H46N203, 
is considerably incorrect, the error being apparently due 
to an imperfect nitrogen determination (by volume), and 
to the presence of pseudojervine in the substance ex¬ 
amined. 

Pseudojervine. — Crystallises anhydrous, c29h43no7. 
Externally resembles jervine closely: melts at 2990 (cor¬ 
rected : forms a sulphate crystallisable and soluble in 
water, especially when hot. Hydrochloride very sparingly 
soluble in water even when hot, provided no free hydro¬ 
chloric acid is present. Gives with sulphuric acid exactly 
the same colour reaction as jervine. Not saponifiable : 
not sternutatory. 

Rubijervine.—Crystallises anhydrous, C26H43N02 : re¬ 
sembles jervine in appearance, and melts at nearly the 
same temperature (236° purest specimen — corrected). 
Sulphate and hydrochloride crystallisable and readily 
soluble in water, especially if warm. With strong sul¬ 
phuric acid forms a yellow solution, becoming brownish 
yellow, brownish orange, brownish blood-red, and ulti¬ 
mately brownish purple by absorption of moisture: by 
cautious dilution with water the brownish blood-red 
fluid becomes successively crimson, purple, dark lavender, 
dark violet, light indigo. Not saponifiable : not sternu¬ 
tatory. 

Veratralbine.—Amorphous, approximately C28H43N05. 
No crystallisable salts obtained as yet. With sulphuric 
acid dissolves to a yellow fluid, becoming brownish orange 
and brownish blood-red, with a strong green fluorescence ; 
in this respect it closely resembles cevadine, which only 
differs in giving somewhat clearer tints, a crimson-magenta 
coloured fluid of a peculiarly beautiful and permanent 
shade being developed on absorption of a trace of mois¬ 
ture ; veratrine (of Couerbe) gives precisely the same 
colours as cevadine, but the dark red solution formed 
before the crimson tint is developed by absorption of mois¬ 
ture does not exhibit any fluorescence. Veratralbine is 
not saponifiable, and is not sternutatory. 

Currents of Ampere.—M. Treve.—Ampere asked if 
the molecular currents of magnets are entirely created in 
the magnetic substance during magnetisation, or if the 
magnetising cause merely determines a circulation of 
currents pre-existing in the metals in their natural state. 
He inclined to the latter opinion. The author thinks 
that there is every reason to admit, with Ampere, that 
the particular currents pre-exist in the magnetic metals, 
and that the current of the battery merely determines the 
circulation and the direction.—Comptes Rendus. 
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RESULTS OF AN EXHAUSTIVE CHLORINATION 

OF ISO-DINAPHTHYL. 

By WATSON SMITH, F.C.S., F.I.C. 

The investigations of Ruoff and Merz have already shown 
that an exhaustive chlorination of naphthalene by con¬ 
tinuous strong heating in sealed tubes with antimony 
pentachloride, or of perchlor-naphthalene with either anti¬ 
mony pentachloride or chloride of iodine, gives rise to a 
disintegration of the naphthalene molecule, so that per- 
chlor-benzene, with perchlor-ethane and perchlor-methane, 
are formed. The formation of the two latter perchlorinated 
products is explained by assuming with Graebe (Ann. Cliem. 
Phann., 149, 21) that the group (C4H4)" contained in the 
naphthalene molecule, together with the benzene nucleus, 
is converted into perchlor-butane, which immediately after 
its formation, and at the high temperature, splits up into 
perchlor-propane and perchlor-methane, and the former 
again into perchlor-ethane and perchlor-methane. Thus :— 

CioHs +4C13= CgClg-f C4HI0 
c4hi0+ ci2=c3ci8+cci4 
C3 Cl8 + C12 = C2C16 + CC14, 

(See Kraft and Merz, Berichte der Deutsch., 1875, 1300.) 
Diphenyl by exhaustive chlorination yields perchlor- 

diphenyl— 
C6C15 

C6CI5, 
very difficult to sublime, giving feathery needles, which 
did not melt even at 270°. The chlorination of a large 
number of the most prominent members of the aromatic 
series by Merz in conjunction with others (Ruoff, Moe, 
&c.) has done perhaps more than any other line of research 
to demonstrate the truth involved in Kekule’s theory, 
by which all aromatic compounds are represented as con¬ 
taining the benzene nucleus, for by this method of ex¬ 
haustive chlorination from every aromatic body treated 
(excepting diphenyl) perchlor-benzene has been obtained, 
and with regard to the by-perchlorinated produdts 
(perchlor-paraffin groups), these have also indicated the 
truth of the mode of the constitution-formulae adopted. 

It was now thought interesting to attempt the per- 
chlorination or exhaustive chlorination of iso-dinaphthyl. 
For this purpose the hydrocarbon, after being introduced 
into the perfedtly dry tube, was treated with ten times its 
weight of antimony pentachloride, gradually introduced 
down a long funnel. The whole mass of the dinaphthyl 
was immediately turned black and frothed up strongly, 
evolving volumes of hydrochloric acid gas. When the 
whole of the pentachloride had been added, the tube was 
sealed up and heated first to a temperature of 1505 for 
some two to three hours. On cooling and opening, a con¬ 
siderable pressure was manifested, resulting from accumu¬ 
lation of hydrochloric acid. 

A stream of dry chlorine was now passed through the 
mass to convert all the trichloride formed into penta¬ 
chloride. The tube was then again sealed up, and heated 
some two to three hours to 250°. On opening, still con¬ 
siderable pressure, but less than before. Again chlorinated, 
sealed, and heated to 350°. But little pressure, and on 
again heating to some 400°, after re-chlorinating, and re¬ 
opening, no pressure perceptible. The product—after well 
washing with excess of concentrated hydrochloric acid, 
and then with warm tartaric acid solution, and finally with 
water, till no more trace of acidity remained, by which all 
antimony compound was removed—was observed to be 
rather resinous. On sublimation of a portion a quantity 
of small needles was obtained, having an odour somewhat 
like camphor, and melting at about 182°, evidently per- 
chlorethane. Perchlormethane was also most probably 
present in the oily portion. The mass was now once 
more treated with ten times its weight of antimony penta¬ 
chloride. Further action immediately set in, with evolu¬ 
tion of hydrochloric acid, proving that full perchlorination 
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was prevented before by the protecting coating of anti¬ 
mony chlorides formed. After sealing up, and heating 
exadtly as described above, a mass of long needles was 
observed as the final product. On washing as before, 
drying at 80°, and subliming, first small needles or prisms 
of prisms of perchlorethane, with odour of camphor, and 
melting-point of 182°, were obtained, succeeded by a large 
quantity of fine long needles melting at 220° to 223°, and 
evidently consisting of perchlor-benzene (CgCle). It is 
therefore proved that isodinaphthyl does not yield per- 
chlor-diphenyl, or rather, that the diphenyl residue, which 
may be supposed to exist in dinaphthyl, suffers disruption 
in the process of perchlorination. 

This is an interesting point, because Ruoff and Merz 
found that the diphenyl group alone, i.e., diphenyl itself, 
could not be broken up by perchlorination, but yielded 
simply Ci2ClI0, perchlor-diphenyl. This diphenyl residue 
in iso-dinaphthyl can be rendered visible in the following 
formula :— 

As I was not able to detect perchlor-methane in the 
products obtained, though I by no means assert it was not 
formed in the reaction to some extent, I must for the pre¬ 
sent consider that in all probability iso-dinaphthyl breaks 
up evenly into perchlor-benzene and perchlor-ethane, 
thus:— 

Or C10H7— - —Ci0H7 yields 2C6Cl6-f-4^-'2Ul6» 

It would next be interesting to try the effeCt of exhaus¬ 
tive chlorination on the other two dinaphthyl isomerides 
in order to see if the different mode of binding together 
will denote a different mode of disruption of the molecule. 
The exhaustive chlorination of the new hydrocarbon 
phenyl-naphthalene, lately synthesised by me, may very 
probably give perchlor-diphenyl together with perchlor- 
ethane, or a mixture of perchlor-ethane and perchlor- 
methane. It seems very probable that on the one side 
the simple benzene nucleus may maintain a kind of equi¬ 
librium with the composite benzene nucleus on the other 
side of the link, and thus a perchlorinated diphenyl 
residue will remain, whilst the residue, (C4H4)", will be split 

Chlorination of Iso-Dinaphthyl. 
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off into perchlorinated ethane, or methane and ethane 
groups. The solution of these latter problems will occupy 
me next, and I hope soon to be able to give a further 
report on the subjed. I ought also to mention that after 
the first stage in the isodinaphthyl chlorination, when I ) 
obtained a resinous produd, I dried a portion of this, after j 
well washing as detailed, and on sublimation obtained 
crytals of perchlorethane, but not at all abundantly. A 
portion of the body dissolved in petroleum spirit, boiled 
with animal charcoal, filtered, and evaporated to dryness, 
gave apparently small round warty masses, which the 
magnifying glass showed to consist of stellate prismatic 
groups. It is possible this body may be perchlor-iso- 
dinaphthyl, and this possibility I shall investigate, as also 
that of the formation of perchlor-phenyl-naphthaler.e. 

University Laboratory, Zurich, 
August 11, 1879. 

IS OZONE PRODUCED DURING THE 

ATMOSPHERIC OXIDATION OF PHOSPHORUS? 

By C. T. KINGZETT. 

I am chiefly induced to make the present brief communi¬ 
cation from a convidion that most chemists believe and 
teach at the present time that ozone is produced during 
the atmospheric oxidation of phosphorus, just as a time 
ago it was believed and taught that the same substance is 
produced during the atmospheric oxidation of turpentine 
and other terpenes. I should, however, have deferred any 
communication of my own upon the subjed until I might 
have had a better opportunity of pradically investi¬ 
gating it, but for reading several interesting papers by 
Mr. A. R. Leeds, which have been printed in these pages 
from time to time. 

On the face of things, it appears to me that one would 
not exped ozone to be formed by the aerial oxidation of 
phosphorus now that we understand the constitution of 
ozone, and since peroxide of hydrogen is the only known 
agent which resembles ozone in its general properties, and 
since, further, peroxide of hydrogen is now known to be 
produced in various processes of slow oxidation, it is this 
substance which should be more naturally expeded to be 
produced in connedion with the oxidation of phosphorus. 

In a paper on a “ New Readion for Iodates and Iodides,” 
M. Corne states* that the water in which phosphorus has 
been kept for some time liberates iodine from solutions of 
these substances, and he, as I think, illogically concludes 
that this behaviour is due to the presence of phosphorous 
acid. As a matter of fad, the readion is charaderistic of 
peroxide of hydrogen. This is important, if it be remem¬ 
bered that ozone is not soluble to any considerable extent 
in water, and that this is the only other substance which, 
as a produd of the oxidation of phosphorus, could give 
the same readion. This test, however, is not conclusive 
as regards the nature of the adive agent, since there is a 
controversy as to the solubility of ozone in water. It will 
be remembered Marignac demonstrated that the formation 
of the adive agent requires the presence of water, and 
this in itself is a further reason for regarding it as peroxide 
of hydrogen. 

Mr. A. R. Leeds,f who regards the adive agent as ozone 
and writes of it as such, has described an apparatus by the 
use of which it may be more freely obtained than usual, 
and he finds that not only is it produced by thd passage 
of air or oxygen over phosphorus partially submerged 
in water, but that it may also be obtained, and in greater 
quantity too, by using an acidulated solution of potassic 
dichromate instead of water. He found that the best 
solution to employ was one containing in every 1250 c.c. 
150 c.c. H2S04 and 25 grms. of the dichromate. By con- 

* Journ. de Pharm., [4], xxii., 425. 
t Chemical News, voh xxxix., p. 157; also vol. xl., p. 70. 

neding the vessels containing the phosphorus and this 
that the amount of adive agent generated in the first of a 
mixture by appropriate tubes, Mr. Leeds ascertained, 
series of such vessels is increased by causing the air con¬ 
taining it to pass through the second and third vessels 
and so on. The temperature necessary for maximum pro- 
dudion he fixed at about 240 C. Operating in this way, 
he obtained a gaseous produd containing about 2'5 milli- 
grms. of estimated ozone (?) to the litre of air. 

The estimations were made by first washing the air in 
water, and then passing it into a solution of potassic 
iodide, determining the iodine thus set free by means of a 
standard solution of sodic hyposulphite. Now, although 
at first blush it might be thought that the washing water 
would remove any peroxide of hydrogen which might be 
held in the gas in the vesicular state, yet as a matter of 
fad this is by no means necessarily the case. Indeed, all 
the erroneous views which were once prevalent upon the 
nature of antozone were due to the same misleading 
notion. Antozone is now known to be peroxide of hydro¬ 
gen, but from the fad that it was obtained diffused through 
large volumes of air, and that ordinary washing with 
water did not effedually remove it, it was regarded for a 
long time as a new substance. It is, therefore, I submit 
more than probable that the washing with water to which 
Mr. Leeds subjeded his gaseous produd did not remove 
the peroxide of hydrogen* therefrom, and so he estimated 
it as, and called it, ozone. 

Not rarely Andrew’s experiments are referred to as 
establishing the idea of ozone being a produd of the oxi¬ 
dation of phosphorus. But if his researchf be carefully 
studied, it will be observed that he gives no proof of the 
ozonic nature of his produd. He merely showed that 
his adive air obtained from phosphorus lost its pro¬ 
perties when agitated with water, suggesting to my mind 
that these were due to peroxide of hydrogen which the 
water abstraded during the experiment. 

Most pradical chemists are aware of the great difficulty 
experienced in perfedly separating two gases by passing 
them through a solution in which one of them is soluble. 
For instance, it has been noticed (and more particularly, I 
believe, by Sir B. C. Brodie in some of his later researches) 
that when a mixture of carbonic oxide and carbonic anhy¬ 
dride gases is passed through a solution of potash in order 
to remove the latter one, the process is ineffedual except 
in those cases where some special precautions are observed. 
To be effedual it is requisite that the potash solution should 
present a very large surface to the mixed gases, such as is 
only obtained by conduding them through a long tube 
filled with the fluid. The least refledion on the nature 
of a gas will satisfy the mind as to the necessity of this 
proceeding for bringing every particle of the gaseous mix¬ 
ture into intimate contad with the fluid. 

In addition to the objedions which I have already 
pointed out to viewing the adive agent produced in the 
atmospheric oxidation of turpentine as ozone, there are 
other considerations which lead to the other conclusion, 
viz., that the adive agent is peroxide of hydrogen. There 
is no known process of slow oxidation which has been esta¬ 
blished to produce ozone. 

In the several instances which have been written about 
from time to time the different observers have always 
relied upon properties common to the two substances, and 
have never instituted volumetric investigations which are 
alone sufficient to decide the question. On the other 
hand, there are known several processes of slow oxidation 
in which peroxide of hydrogen is formed, as, for instance, 
those relating to ether and the terpenes; and I believe 
that as peroxide of hydrogen is formed in each of these 
cases as a secondary produd due to the adion of water 
upon a peroxide, so also the oxidation of phosphorus by 
air gives rise to an oxide which generates peroxide of 
hydrogen by contad with water. So far as I remember 

* In his last paper he identifies this substance among the other 
produds. 

f Philosophical Transactions, 1856, p. 1. 



CAug“IsCt29,I?58’} Rapid Estimation of Pure Sugar. 97 
the experiments of D. J. Boche* upon this last-named 
subjedt, they bear out my view. At any rate the adtive 
agent produced in the aerial oxidation of phosphorus has 
never been proved to possess the special volumetric rela¬ 
tions of ozone, and until this is done it seems to me a 
pity that in chemical text-books such very decided state¬ 
ments should be made as are to be found. 

ON THE COMPOSITION OF A WELL-WATER 

AT GROUVILLE WHICH OCCASIONED AN 

OUTBREAK OF TYPHOID FEVER. 

By THOS. M. MORGAN, F.I.C., &c. 

The Female Orphan’s Home of Grouville, one of the 
parishes on the eastern part of this island, was visited in 
the latter end of last May by a severe outbreak of typhoid 
fever: out of nearly one hundred and fifty inmates no fewer 
than twenty-five were prostrated by the disease. 

The establishment is situated in the country, pretty well 
isolated, and far removed from any sewers ; there was, 
moreover, no fever in the neighbourhood, and therefore 
the source of this was probably to be found on the spot. 
The well yielded water of a pleasant taste, perfectly clear 
and colourless, and much esteemed; it therefore did not 
lie under much suspicion, but was nevertheless sent to 
me for analysis. It contained neither nitrites norammonia, 
and decolourised very little permanganate. Analysis 
showed per million parts :— 

Total Solids. Chlorine, 

1378 326-6 

N as C Organic 
Nitrates. I. II. 

26 2 1*8 

O of KMnO* 
consumed. 

0-186 

The dissolved gases per litre were :— • 

C02. O. N. 

58C.C. 4 c.c. 15 c.c. 

The solid residue was highly deliquescent, from the 
abundance of calcium nitrate present; it also contained 
much sodium chloride, and the carbonates of lime and 
magnesia. 

The determination of chlorine in the waters here does 
not afford much information in resped of sewage contami¬ 
nation, as nearly all the wells, even though much above 
the sea-level, contain it in abundance; the quantity in 
this is, however, nearly twice as great as in a new well 
made a hundred yards distant, the analysis of which is 
given below. The nitrogen was determined by Frank- 
land’s method, except that the chlorine was not previously 
abstraded: the nitric oxide obtained from two or three 
samples of this water, and in this way was found to be 
quite pure. The carbon was determined by an organic 
analysis of the residue and the dissolved gases by Bunsen’s 
method. 

The quantity of nitrates here found was remarkable, and 
so far as the analysis is concerned they alone distindly 
indicated a bad water. Tested as it came from the pump 
with ferrous sulphate and sulphuric acid, the usual indica¬ 
tion of their presence might be indistindly seen. Still, 
many waters here contain nitrites and nitrates often in 
considerable quantity. When kept for a few days it 
acquired an odour, and when this was rendered more sen¬ 
sible by warming in a flask, it at once suggested to me 
the smell of putrid urine. Another quantity, kept in a 
clear glass bottle and exposed to the light, gave rise to a 
slight deposit of green matter, which under the microscope 
was seen to consist of detached green cells. 

The water was condemned, and the inmates of the Home 
were told to abstain from drinking it. Subsequently several 
fresh cases of fever occurred, but the patients acknowledged 
that, notwithstanding the prohibition, they had still used 
the old well. One of the older girls, who had carefully 

kept the younger ones from it, ventured to take some her¬ 
self, but was seized with the disease and died of it. The 
pump was then removed, and after that there were no 
more attacked, nor were there any sufferers among twelve 
young children fed solely on milk. Altogether there have 
been thirty-nine cases. 

The soil in this locality consists of a yellow loam from 
15 to 20 feet thick, and below that there is about an equal 
thickness of coarse yellow sea-sand or gravel, by sinking 
wells into which water is obtained. 

This particular well was sunk in the courtyard of the 
establishment, and afterwards covered in. About 60 feet 
distant a cesspool had been constructed, 6 feet deep. It 
had long been used, but for the last three years had 
received urine and soap-suds exclusively. After the out¬ 
break of fever it was emptied and filled up : from this the 
well is supposed to have received its pollution. Last 
winter, after some heavy rains, it became'very muddy, and 
was accordingly pumped out and cemented part of the 
way down; perhaps this interference facilitated the 
entrance of impurities. Two bore wells within 25 feet of 
this one yielded waters containing much ammonia and 
nitrites. A bore well 100 yards from the cesspool, and in 
another direction, gave water of the following composition 
per million parts :— 

Total 
Solids. 

Chlorine. Ammonia. N as Nitrites 
and Nitrates. 

C Organic. 
I. II. 

840 180 traces 5-5 2-9 2-8 

Dissolved gases in a litre :— 

Carbon Dioxide. Oxygen. Nitrogen. 
32-5 c.c. 3-5 13 

A later analysis, when the water had been in use for 
some time, and when the completion of the well had ex¬ 
posed it more to the atmosphere, showed the quantities of 
carbon and nitrites had slightly decreased, and a corre¬ 
sponding increase in the nitrates. 

It is important to note—as Dr. Bull, the consulting 
physician to the establishment,remarks, and he is thoroughly 
conversant with its medical history from the beginning— 
that there has never been a decided case of typhoid there 
before, and hence, as the se>vage cannot have proceeded 
from typhoid patients, it is possible for this disease to arise 
de novo. 

The Laboratory, Victoria College, Jersey. 

NEW PROCESS FOR THE RAPID 

ESTIMATION OF PURE SUGAR IN RAW AND 

REFINED COMMERCIAL SUGARS.* 

By P. CASAMAJOR. 

(Continued from page 76.) 

Part II. 

I had given up hope of success, when on passing before 
No. 71, Maiden Lane, I saw at a window a number of 
bottles, labelled Diamond Methal, which proved to be 
methylic alcohol. I determined to try if methylic alcohol 
would answer better than the ethylic, and purchased a 
gallon of the produdt. This stood at 92-5° by the alco- 
hometer, and even at this strength the gummiest sugar could 
be cleansed by mixing with this spirit and stirring the 
mixture. On saturating it with sugar, and placing the 
solution in the tube of a Ventzke saccharometer, the in¬ 
dication was 1-7, which is less than corresponds to ethylic 
alcohol of the same density. 

These first trials were very encouraging, and those that 
followed were not less so. Without recounting now the 
experiments that were made, I may state that, by the use 
of methylic alcohol, I finally succeeded in obtaining, with 

* Deutsch. Chem. Ges, Ber., vi., 439- * Read before the American Chemical Society, June 5,1879. 
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an alcohometer, results that agree very closely with those 
of the optical saccharometer, with cane sugars of all 
classes, from the highest to the lowest. 

The explanations already given concerning the use of 
ethylic alcohol of various strengths, saturated with sugar, 
and the effects that water and the soluble impurities have 
in lowering their alcohometric degrees, render superfluous 
any account of similar experiments with hydrate of 
methyl. I may briefly state that, after making a great 
number of trials, I found that methylic alcohol of 83^° of 
the alcohometer,* when saturated with sugar, stands at 
77’i°, and that this solution is the one that has given the 
most accurate results. 

This saturated solution is quite easily obtained by taking 
methylic alcohol standing at 83^° by the alcohometer, 
and saturating it with sugar, by the process which Numa 
Grar suggested to Payen. This consists in shaking up 
the alcohol with powered sugar. Grar made his powdered 
sugar by grinding it in a mortar in presence of alcohol. 
I have generally used dry extra-powdered, sugar. When 
this cannot be had, grinding in a mortar is an excellent 
way of getting the sugar in fine particles, which are very 
necessary for obtaining a saturated solution in a short 
time. When very finely powdered sugar is shaken up 
with either ethylic or methylic alcohol, the finest particles 
are dissolved almost immediately, while the coarser grains 
fall to the bottom, leaving the liquid quite clear after 
standing a minute or two. When the alcohol clears up 
in this way, it is an indication that it is not saturated, and 
an additional quantity of sugar should be shaken up with 
it. This is repeated until the mixture remains cloudy 
for at least two or three minutes after adding finely 
powdered sugar. When this takes place, the liquid is 
saturated, and a further addition of sugar will not in¬ 
crease its density. By operating in this way, we may ob¬ 
tain saturated alcohol in 10 or 15 minutes, while, by 
hanging sugar crystals in the solution, I have not been 
able to obtain the maximum of density in less than two 
days. When we are about to use the solution, it is 
advisable to shake it up a little while before using it, 
and, after the sugar has been deposited, to take the alco¬ 
hometric degree. This degree cannot be higher than that * 1 
shown by previous observations, but it may become lower, 
if the bottle is not tightly closed, as the alcohol evaporates, 
leaving a residuum containing a greater proportion of 
water. There is no use in placing chloride of calcium 
tubes on the cork of the bottle in the vain hope that, in j 
this way, water may be absorbed from the atmosphere. 
The lowering of the alcoholic degree takes place principally 
by the evaporation of the spirit, and nothing can replace 
tight stoppers. The tin cans, with screw caps, that are 
used for refined petroleum, are well adapted for holding 
methylic alcohol, and of these Coleman’s elevated swinging 
cans are the most convenient for holding our standard 
solution. 

When on testing the saturated alcoholic solution, we find 
that the degree is lower than required, we may raise it by 
adding more alcohol. The addition of alcohol causes the 
precipitation of a part of the sugar in solution, so that the 
quantity of alcohol to be added should be somewhat lessf 
than the quantity to be added to a mixture of alcohol and 
water, of which we desire to raise the degree by the 
addition of stronger alcohol. 

If we have a certain volume, V, of alcohol and water, 
whose alcohometric degree is d, and we wish to raise this 
degree to D, with strong alcohol of degree A, if the volume 
of the latter alcohol to be added is call x, we shall have— 

Since this paper was written, I have found the following interesting 
coincidence : The alcohometric degree 83^ corresponds to a specific 
gravity of o'85315 (Prof. MacCulloch’s tables for Tralle’s alcohometer). 
On consulting Dr. Ure’s table for methylic alcohol {Phil. Mag. [3], 
xix'j 51)) tt may be seen that specific gravity o'S53i corresponds to 
87 per cent of methylic alcohol. Now, in the first part of this paper, 
1 have said that ethylic alcohol of 87 per cent, saturated with sugar, 
gives the results which agree most closely with those of the optical 
saccharometer. 

t I usually take o-8 x. 

whence 

Vrf+*A=(V+*) D, 

T V (D-J) 

If we have 1000 c.c. of alcohol at 81, and we wish to 
raise the degree to 83^, with alcohol of 92 per cent, then 
d = 81, D = 83J, V=iooo and A = q2, and the volume of 
alcohol of 92 to be added, is— 

x = 
1000 X 2'5 

8'5 
294'! c.c. 

If the addition of alcohol has been too great, we may 
diminish the degree by adding water very cautiously, and 
stirring up the mixture with an excess of sugar. To 
obtain the quantity of water, we may use the above 
formula but we must note that A=o, and, as both numerator 
and denominator have become negative quantities, we may 
change the signs, and we shall have:— 

„-V(rf-D) 

These particulars have been entered into because of 
the great importance of obtaining saturated solutions 
which do not deviate too widely from yy'i° of the alco¬ 
hometer. Too much attention cannot be given to this, as 
otherwise it is not possible to obtain correct results. 

Next in importance is the weight of commercial sugar 
to be taken for 100 c.c. of the methylic solution saturated 
with sugar. In the process ,proposed by M. Dumas, 
50 grms. of sugar are stirred with 100 c.c. of his standard 
solution. At the outset of the experiments on this process, 
I found that one obvious cause of error was the imperfedt 
solubility of the impurities of commercial sugars in this 
standard solution. I was led then to grind the sugar 
down in a mortar as thoroughly as possible, so as to break 
up all the lumps and crush the large crystals, to allow 
everything to dissolve that would. I used for this quite 
a heavy pestle, of a size quite disproportionate to that of 
the mortar. By this thorough crushing much less sugar 
is used than M. Dumas proposed. It is an easy matter 
to determine the quantity of sugar to be used in a test. 
At first we may take an arbitrary quantity, and note the 
result, which may be corrected by the following con¬ 
siderations. The lowering of the alcohometric degree 
depends, as we have said, on the water and the soluble 
impurities present in the sugar. If we take ascertain 
weight of sugar, say 45 grms., we may find by the alcohol 
process that the result is 9D5 per cent of sugar. If we 
test the same sugar by the optical saccharometer and find 
93 per cent of sugar, we know that the alcohol process has 
given us too low a result, and this beause the solution 
was too dense. Our result shows in the sugar:— 
100 — 9i'5 = 8,5 of impurities and water, while we ought 
to have had 100 — 93 = 7. We must then, to obtain 93, 
take a weight equal to— 

43*7 
qy-r=37'05 grms. 
o 5 

(To be continned.) 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Stances, VAcademie 
des Sciences. No. 4, July 28, 1879. 

Researches on the Refradtion of Obscure Heat.— 
P. Desains.—In the case of a flint-glass prism adting 
upon the rays of incandescent platinum the spedtrum is 
symmetrical with respedl to the ordinate of the maximum 
«.s far as about i° from this ordinate, either to the right 



Chemical News*} 
August 29, 1879. ) 

or the left. When this limit is passed the ordinates re¬ 
presenting thermic intensities decrease rather more 
rapidly on the side of the luminous part of the speCtrum 
than of the other. If crown glass prisms are used this 
symmetry no longer occurs. 

Chloral Hydrate.—A. Wurtz.—When vapour of water 
and vapour of anhydrous chloral meet under such circum¬ 
stances that no condensation takes place the mixture 
does not occasion the slightest rise of temperature. 
Hence the author concludes that no combination takes 
place and that the dissociation of the vapour of chloral 
hydrate is complete not merely at ioo°, but under a re¬ 
duced pressure even at 6i°. 

Observations on MM. Nobel and Abel’s Memoir 
on Explosives.—M. Berthelot.—The author criticises 
the chemical equations representing the destruction of the 
explosive bodies, the measure of the heat disengaged, and 
the presence of potassium hyposulphite among the re¬ 
sulting products. 

Researches on Samarium, the Radicle of a New 
Earth extracted from Samarskite.—Lecoq de Bois- 
baudran.—The spectrum of this metal is distinguished 
from that of the decipium of M. Delafontaine by the ab¬ 
sence of the intense ray 478, and by the presence of the 
strong blue bands 480 and 463-5, the former of which 
covers the decipium ray 478, and lastly by the constant 
presence of the very strong band 400-75. The purification 
of the oxide of this metal is so tedious that the author 
has not yet obtained a quantity sufficient for the deter¬ 
mination of its chemical properties. 

Report on the Experimental Researches of M. 
Stanislas Meunier Relative to Meteoric Nickeliferous 
Irons and to the Native Iron Carbides of Greenland. 
—MM. Fremy, H. Sainte-Claire Deville, Des Cloizeaux, 
Debray, and Daubree.—The faffs advanced justify the 
name of “veiny” (filoniennes) applied to concreted 
syssiderites. They even enable us to foresee that this 
name may be applied not merely to the numerous holo- 
siderites remarkable for their crystalline condition, but 
even to the greater part of the metallic granulations of 
the sporadosiderites. The observations concerning the 
masses of Greenland compel us to admit that the internal 
layers of our globe, whence these masses are derived, are 
deeply impressed with a veiny character, all the rocks 
there being impregnated with concretions the result of 
reactions analogous to those which in ancient geological 
epochs gave rise to the formation of deposits of tin and 
of oligist. If we thus admit the analogy between 
meteorites and the deeper masses of our globe we recog¬ 
nise that the geological part of chlorine made known by 
Ch. Sainte-Claire Deville in his Etudes sur les Volcans is 
strikingly corroborated. 

Affion of Light upon Batteries.—H. Pellat.—A 
Daniell element whose copper is very clean is quite in¬ 
sensible to light. It is not the same if the copper is 
modified by oxidation or by the formation of a salt on its 
surface. Two Daniell elements were prepared as stan¬ 
dards of eleffromotoric force, the sulphates being contained 
in two concentric glass vessels. These elements, per¬ 
fectly transparent, were kept for five months ; the zinc 
was not affeCted but the copper became coated with verdi¬ 
gris. Nevertheless, the elements retained their original 
force when the measurement was effected in the shade, 
but on exposure to the sun it was diminished by one- 
fortieth of its value. This variation ceased when the 
sun’s rays were intercepted by a screen. This pheno¬ 
menon is not due to a rise of heat, for the immersion of i 
the battery in water at 50° produced no sensible effect, 
and a red glass which transmitted half the solar thermic 
radiations aCted like an opaque screen. The luminous 
action renders the copper less positive. 

Refrigerating Power of the Air at High Pressures. 
—A. Witz.—The law of Dulong and Petit represents ex¬ 
actly the faCts up to a pressure of 1200 m.m.; at 1600 m.m. 

99_ 

the exponent of pressure requires to be nearly doubled ; 
beyond that point it returns towards its first value, which 
it reaches about 6400 m.m. 

Distillation of a Heterogeneous Liquid.—L. Troost. 
—In the distillation of a mixture of chloral hydrate and 
chloroform it is the water which distils with the chloro¬ 
form as long as this exists in sufficient quantity. Never¬ 
theless at 6i° the maximum tension of the watery vapour 
is inferior by 50-2 m.m. to that of anhydrous chloral. If 
the anhydrous chloral remains in the retort with the 
chloroform though its vapour-tension is greater than that 
of water it is retained by a true chemical action. MM. 
Engel and Moitessier believe that the vapour which distils 
with chloroform at 61° contains at once water and an¬ 
hydrous chloral. This is not the case. 

Determination of Organic Matter in Natural 
Waters.—G. Lechartier. — The author, after having 
criticised the process of Prof. Frankland and shown that 
the evaporation with sulphurous acid occasions a loss of 
nitrogen, proposes to evaporate with magnesia, thus ex¬ 
pelling all ammonia present in ammoniacal salts, and then 
to determine the total nitrogen present. A separate 
determination of nitric nitrogen gives the organic nitrogen 
as difference. 

Thermo-chemical Study of Dissolved Alkaline 
Sulphides.—P. Sabatier.—The reaction of an alkali upon 
the hydrosulphate of a sulphide gives rise to a very sen¬ 
sible liberation of heat, the sign of the formation, in con¬ 
centrated liquids of a certain dose of neutral sulphide. 

Dissociation of Ammonium Hydrosulphate.—MM. 
Engel and Moitessier.—A reply to M. Isambert. A mix¬ 
ture of hydrogen sulphide and of ammonia in the cold is 
entirely absorbed by water. If the solution is heated the 
hydrogen sulphide escapes first, and is accompanied by 
but little ammonia. 

Calcination of the Dregs of Beet-roots.—C. Vincent. 
—The author maintains, in opposition to MM. Duvillier 
and Buisine, that his process is adequate to the prepara¬ 
tion of considerable quantities of hydrochlorate of di¬ 
methyl-amine in a state of purity at least equalling that 
of the present commercial produff. 

Detection of Medicinal and Poisonous Substances 
in the Saliva.—A. Gabriel Pouchet.—In the case of 
patients suffering from lead poisoning lead was easily de¬ 
tected in the saliva. No arsenic could be detected in the 
case of diabetics under an arsenical treatment, nor could 
any trace of sugar be found. In Morbus Brightii albumen 
was present in the saliva. 

The Soils of Dombes.—M. Nivet.—Remarkably poor 
soils which are kept under water for two seasons and are 
planted with oats in the third. 

Experiments on the Production of Milk.—M. Lami. 
—The author investigates the comparative influence of 
milking twice or thrice daily. He considers the latter 
system, other conditions being the same, more favourable 
to the production of butter. 

No. 5, August 4, 1879. 

Remarks on M. Wurtz’s Note on Chloral Hydrate. 
—M. Berthelot.—The author points out that the method 
pursued by M. Wurtz in his experiments is not applicable 
when the amount of heat liberated is inconsiderable. The 
heat lost by radiation, contact, or conduCtibility is much 
greater than the quantity sought to be detected. 

Normal Thermic SpeCtrum of the Sun, and of the 
Incandescent Platinum Lamp (Bourbouze Lamp). 
—M. Mouton.—As regards the solar speCtrum the radia¬ 
tion of maximum intensity is very far from the point 
where Herschel’s observations seemed to place it. It is 
between D and E, at the wave-length o‘^6u. The violet 
and ultra-violet radiations present relatively considerable 
thermic intensities. The ultra-red portion is marked by 
four large known bands, the middle of which coincides 
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with the wave-lengths o-85M, 0 985m, r2$n, and i'48m. 
The spedrum is extind at i-g8M much sooner than that 
of the Bourbouze lamp. 

Vibrations on the Surface of Liquids.—A mathe¬ 
matical paper, not capable of useful abstradion. 

On the Magnet.—M. Treve.—An indefinite redilinear 
current ading successively and in the manner of fridion 
upon a bar of soft iron slightly magnetised can cause it to 
lose completely or to resume in part its original magneti¬ 
sation. 

Distillation of Liquids under the Influence of 
Static Electricity.—D. Gernez.—Under the influence of 
static eledricity there is a passage of liquids from the 
positive to the negative region, and this distillation results 
in nowise from the unequal heating of the two liquid 
strata traversed by the eledricity. The quantity of liquid 1 
transported is proportional to the quantity of eledricity 
brought into play, and does not depend on the extent of 
the free surface of the liquid. 

Non-existence of a Soluble Alcoholic Ferment.— 
D. Cochin.—The author’s experiments tend to demonstrate 
that a soluble alcohol ferment does not exist, and that 
vegetation is a dired and immediate consequence of the 
life of the yeast-cells. 

Solid Hydride of Cyanogen.—H. Lescceur and A. 
Rigaut.—This compound may be formed by adding a trace 
of melted potassium cyanide to pure anhydrous hydro¬ 
cyanic acid. It forms crystals, which in percentage com¬ 
position agree with hydrocyanic acid. They dissolve 
readily in acids and appear feebly basic. 

Synthetic Methyl-propyl-carbinol.—J. A. Le Bel.— 
The author proposes to use low forms of vegetation, such 
as Penicillium glaucum, for the purpose of separating 
isomeric bodies. 

Colouring Matter of Palmella cruenta.—T. L. 
Phipson.—The Palmella cruenta is a small alga much 
resembling clotted blood. Its colouring matter,palmellin, 
closely resembles haemoglobin. It is, like the latter, in¬ 
soluble in alcohol, ether, benzol, sulphide of carbon, &c., 
but it dissolves in water. It is, further, dichroic; it is 
composed of red matter united to an albuminoid substance, 
and is coagulated by alcohol, acetic acid, and by the ap¬ 
plication of heat. Like the colouring matter of blood it 
produces absorption-bands in the yellow part of the spec¬ 
trum, though not exadly in the same position. Palmellin 
easily enters into putrefadion, giving off a strong am- 
moniacal odour, and, to complete its analogies with the 
colouring matter of blood, it contains iron. 

MISCELLANEOUS. 

British Association for the Advancement of 
Science.—The following are the names of the Officers 
and Committee of Sedion B (Chemical Science Sedion) 
of the Sheffield Meeting of the British Association :— 

President.—Prof. Dewar, M.A., F.R.S. L. and E. 
Vice-Presidents.—Prof. Abel, F.R.S.; Dr. Longstaff; 

Lowthian Bell, M.P.; W. Crookes, F.R.S.; Dr. J. H. 
Gladstone, F.R.S.; Dr. Gilbert, Ph.D., F.R.S.; A. Vernon 
Harcourt, M.A., F.R.S.; Prof. Odling, M.B., F.R.S.; 
Dr. Ronalds, F.R.S.E.; H. Clifton Sorby, F.R.S.; Prof. 
A. W. Williamson, F.R.S. 

Secretaries.—W. Chandler Roberts, F.R.S.; J. Millar 
Thomson (Recorder); H. S. Bell, F.C.S. 

Committee.—A. H. Allen, G. Ansdell, Prof. Attfield, 
Dr. Aug. Bernthsen, Dr. Campbell Brown, P. Braham, J. 
Y. Buchanan, F.R.S.E.; P. H. Carpenter, M.A.; M. P. 
de Clermont, J. H. Collins, W. Fairley, F.R.S.E.; A. 
Fletcher, Col. J. C. Gamble, W. Gimingham, G. Glad¬ 
stone, W. N. Hartley, F.R.S.E.; A. K. Huntington, F. 
M. Jennings, Taiso Masaki, Prof. McLeod, E. Macadam, 
Dr. Morgan, Prof. Rowney, G. F. Schacht, M. R. D. Silva, 
Peter Spence, E. C. Stanford, W. Stoddard, W. Thomson, 

F.R.S.E. ; R. C. Tichborne, Dr. Wm. Wallace, A. 
Wanklyn, R. Warington, W. Weldon, F.R.S.E.; E. J. 
Williams. 

The papers brought before the Sedion were as fol¬ 
lows :— 

W. Chandler Roberts, F.R.S.—Report of Committee on 
the Chemistry of some oft he lesser-known Alkaloids. 

Walter Weldon, F.R.S.E.—On some relations between 
the numbers expressing the Atomic Weights of the 
Elements. 

M. R. D. Silva.—On the Synthesis of Diphenyl-propyl. 
F. A. Abel, F.R.S.—Recent Researches in Explosive 

Agents. 
Prof. Dewar, F.R.S.—On Vapour-Densitie3. 
P. Braham.—To Describe a large Crystal of Mercury 

Sulphate. 
Henry S. Bell, F.C.S.—On the Manufadure of Crucible 

Steel. 
Thomas Blair.—On the Separation of Iron and Phos¬ 

phorus. especially with reference to the Manufadure of 
Steel. 

John Hollway.—A New Process in Metallurgy. 
A. H. Allen, F.C.S.—A Ledure Experiment in Illustra¬ 

tion of the Hollway Process of Smelting Sulphide Ores. 
Andrew French.—On Lead Fume, with a description of 

a New Process of Fume Condensing. 
Prof. Odling, F.R.S.—On the Constitution of Aluminic 

Compounds. 
A.H. Allen.—On the Presence of Nitrogen in Steel. 
A. Vernon Harcourt, F.R.S.—Colour Tests for Phos¬ 

phorus and Sulphur in Iron and Steel. 
W .Chandler Roberts, F.R.S.—To Exhibit some Experi¬ 

ments with Hughes’s Voltaic Indudion Balance. 
J. T. Brown.—Historical Sketch of the various Vapour- 

Density Methods. 
Prof. Wanklyn.—Note on Certain Vapour-Densities. 
Prof. Wanklyn.—Note on Isocyan-propionic Acid. 
G. Ansdell.—Physical Constants of Liquid Acetylene 

and Hydrochloric Acid. 
M. de Clermont.—The Adion of Ammoniacal Salts on 

Metallic Sulphides. 
W. Ivison Macadam.—On the Chemical Composition of 

a Nodule of Ozokerite found at Kinghorn-ness. 
Thos. Andrews.—On some Curious Concretion Balls de¬ 

rived from a Colliery Mineral Water. 
Dr. Gilbert, F.R.S.—On some points in connedion with 

Agricultural Chemistry. 
T. S. Humpidge, B.Sc.—On the rare Metals of the 

Yttrium Group. 
Prof. Dewar, F.R.S.—On the Synthesis of Hydrocyanic 

Acid. 
Prof. Dewar, F.R.S.—On the Amount of Nitrous Acid 

produced in Eledric Illumination. 
Prof .Dewar,F.R.S.—On the Kinoline Bases. 
John M. Thomson.—An account of some Recent Ex¬ 

periments on Supersaturated Solutions. 1 ■ t 
J. Norman Lockyer, F.R.S.—Notes of some Recent 

Spedral Observations. 
A. H. Allen.—Notes on Petroleum Spirit or Benzoline. 
A. Vernon Harcourt, F.R.S.—On the Illuminative 

Value of a Mixture of Hydrogen. 
G. T. Hazelhurst.—On a New Form of Condenser. 
W. Thomson, F.R.S.E.—Notes on a Sample of Fuller’s 

Earth found in an old Fullonica recently excavated at 
Pompeii. 

W.H. Watson.—On the Detedionof Milk Adulteration. 
Dr. Phipson.—Chemical Researches on the Palmella 

cruenta. 
Philip Braham.—Description of a Glass Burette for 

Colleding, Measuring, and Discharging Gas over Mercury. 

TO CORRESPONDENTS. 

J. M. Caren.—Metallic zinc is prepared by distillation and rapid 
condensation. It can be purchased cheaply. 

Blue Blood.—la Reimrntf s Fdrber Zeitme- 



Chemical News, 1 
Sept. 5, 1870. / Petroleum Spirit, or “ Benzoline 101 

THE CHEMICAL NEWS. 
Vol. XL. No, 1032. 

THE SUPPOSED COMPOUND NATURE OF THE 

ELEMENTS.* 

By J. NORMAN LOCKYER, F.R.S., &c. 

Continuing my researches into the nature of the 
so-called elements, I have found that when carefully 
distilled metallic sodium was condensed in a capillary 
tube, placed in a retort, and heated in a Sprengel vacuum 
it gave off twenty times its volume of hydrogen. Phos¬ 
phorus, carefully dried and submitted to the same treat¬ 
ment, gave off 70 volumes of a gas which appeared to 
consist chiefly of hydrogen. Although it gave some of the 
lines of phosphorus it was not PH3, as it had no action on 
solution of cupric sulphate. A specimen of magnesium 
carefully purified by Messrs. Johnson and Matthey, gave 
me a magnificent series of coloured phenomena. The 
hydrogen lines first appeared, then the D line—not the 
sodium line be it understood, for the green line was 
absent—and, lastly, the green line of magnesium (b), and 
then, as the temperature was increased, mixtures of all 
these lines, with the blue line, the D line being always 
the most brilliant. In this experiment only 2 volumes 
of hydrogen were collected. From gallium and arsenic 
no gas of any kind was obtained. From sulphur 
and some of its compounds sulphurous anhydride 
was always obtained. From indium hydrogen was 
given off in vacuo before heating, while from lithium 
no less than 100 volumes of hydrogen were given off. 
The conditions of the experiments were always the same, 
the only variable being the substance itself. 

A LECTURE EXPERIMENT IN 

ILLUSTRATION OF THE HOLLWAY PROCESS 

OF SMELTING SULPHIDE ORES.* 

By ALFRED H. ALLEN, F.I.C., F.C.S. 

By causing oxygen gas to bubble through molten antimony 
sulphide contained in a V-shaped piece of combustion- 
tube, combustion takes place with such rise of tempera¬ 
ture as to soften the glass, while a sublimate is obtained 
of antimonious iodide, and sulphurous acid gas is evolved. 
The sublimate is collected in an empty globe, and the 
sulphurous acid is absorbed by passing it into a large 
vessel containing lumps of wood-charcoal. At the con¬ 
clusion of the experiment the contents of the combustion- 
tube may be poured out, when a button of metallic an¬ 
timony free from sulphur is obtained. 

By passing oxygen over lumps of pyrites contained in 
a heated combustion-tube, vivid combustion takes place, 
much free sulphur sublimes, and sulphurous acid gas is 
obtained and absorbed as before described. 

NOTES ON 

PETROLEUM SPIRIT OR “BENZOLINE.”* 

By ALFRED H. ALLEN, F.I.C., F.C.S. 

The application of the commercial names “ benzoline” 
and “ benzine ” to the more volatile portion of petroleum 

* Rend before the British Association for the Advancement of 
Science (Section B.), Sheffield, 1879. 

has led to great confusion between petroleum spirit and 
coal-tar naphtha, the most characteristic constituent of 
which is the hydrocarbon benzene or benzol. 

Although presenting close general resemblances, the 
following characteristic differences exist between petroleum 
spirit and coal-tar naphtha. All the tests given have been 
carefully verified by the author on representative samples 
of petroleum spirit and coal-tar benzol. 

Petroleum Spirit, 
“Benzoline" or “Benzine.” 

Coal-Tar Naphtha, or 
“Benzol.” 

1. Consists of heptane, 
C7Hx6, and its homo- 
logues. 

2. Heptane contains 84m 
per cent of carbon. 

3. Commences to boil at 
540 to 60° C. 

4. Specific gravity at 
I5'5° C. about o'6g to 
072. 

5. Smells of petroleum. 
6. Dissolves iodine, form¬ 

ing a solution of a 
raspberry-red colour. 

7. Does not sensibly dis¬ 
solve coal-tar pitch, 
and i s scarcely 
coloured by it, even 
on prolonged contaCt. 

8. When shaken in the 
cold, with one-third of 
its volume of fused 
crystals of absolute 
carbolic acid,the latter 
remains undissolved, 
and forms a separate 
lower stratum, 

g. Requires two volumes of 
absolute alcohol, or 
four or five volumes of 
methylated spirit of 
0 828 sp. gr., for com¬ 
plete solution at the 
ordinary temperature. 

10. Warmed with four mea¬ 
sures of nitric acid of 
i-45 sp. gr. the acid is 
coloured brown, but 
the spirit is little aCted 
on, and forms an upper 
layer. 

1. Consists of benzene, 
C6H6, and its homo- 
logues. 

2. Benzene contains g2‘3 
per cent of carbon. 

3. Commences to boil at 
about 80° C. 

4. Specific gravity about 
o-88. 

5. Smells of coal-tar. 
6. Dissolves iodine, form¬ 

ing a purple-red liquid 
of the tint of an aque¬ 
ous solution of potas¬ 
sium permanganate. 

7. Readily dissolves coal- 
tar pitch, forming a 
deep-brown solution. 

8. Miscible with absolute 
carbolic acid in all 
proportions. 

g. Miscible with absolute 
alcohol in all propor¬ 
tions. Forms a homo¬ 
geneous liquid with an 
equal measure of me¬ 
thylated spirit of o-828 
sp. gr. 

10. Completely miscible 
with four measures of 
nitric acid of 1-45 sp. 
gr., with great rise of 
temperature and pro¬ 
duction of dark brown 
colour. A portion of 
the nitrobenzene pro¬ 
duced may separate as 
the liquid cools. 

The greater number of the above tests are valueless 
when applied to mixtures of petroleum and coal-tar 
naphthas, but No. 10 is capable of giving quantitative 
results if the treatment with nitric acid be conducted in a 
small flask and an inverted condenser attached, to prevent 
loss of vapours. When action has nearly ceased, if the 
liquid be poured into a narrow graduated tube, the 
measure of the upper layer indicates with approximate 
accuracy the amount of petroleum spirit present. If the 
proportion of benzene is considerable, the nitrobenzene 
produced may not remain completely dissolved in the 
nitric acid, in which case it rises and forms a layer of a 
dark brown colour below the stratum of petroleum spirit. 
Nitrobenzene and petroleum spirit are readily miscible in 
the absence of nitric acid, but agitation with strong nitric 
acid dissolves out the nitrobenzene, a portion of which 
may rise and form an intermediate layer as above described. 

By fractional distillation, the author found that the 
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proportion of heptane, C7Hi6, present in commercial 
benzoline probably equalled, or even exceeded, that of all 
the other constituents. 

ON THE 

DETECTION OF MILK ADULTERATION.* 

By WILLIAM H. WATSON, F.C.S., &c. 

From analyses of milk from various dairies, and by a 
comparison of the results obtained with circumstances 
existing as to the character and quantity of the food ; 
nature of different cows; conditions and health of them 
at particular periods ; and changes of the seasons of the 
year, the author concludes that cows’ milk is subject to 
considerable variations in composition. Fie has found in 
many instances milk from well-fed healthy cows to con¬ 
tain as little as 10-5 per cent of total solids, and from 
8'5 to g per cent of solids not fat. The results of other 
experimenters are compared, and it is then suggested that 
the present limits adopted by public analysts for genuine 
milk should be re-considered. 

ON THE MANUFACTURE OF CRUCIBLE STEEL.* 

By HENRY S. BELL, F.C.S., &c. 

The manufacture of crucible steel is one of the most im¬ 
portant industries connected with the town of Sheffield, 
which boasts of not less than 120 firms engaged in the 
production of this material. Notwithstanding the enor¬ 
mous output of steel by the Bessemer and Siemens- 
Martin processes, this kind of steel is unrivalled for the 
manufacture of the finer varieties of cutlery and edged 
tools, &c. A brief outline of the process itself is as fol¬ 
lows :—The most of the iron employed for this purpose is 
imported into this country in the shape of bars, from 
Sweden, where it has been smelted from very pure iron 
ores, in a blast-furnace, by the aid of charcoal, and sub¬ 
sequently puddled to free it from impurities. 

The first operation to which it is subjected is that 
known as the cementation or converting process, the 
objeCt of which is to combine a certain quantity of carbon 
with the iron ; this operation is performed in a furnace of 
peculiar construction, where the iron and charcoal are 
packed together in air-tight chests or converting pots, sub¬ 
jected to a high temperature short of the fusing-point of 
iron, where it remains for a matter of three weeks. 

After the conversion, when the pots are cold the bars 
are taken out and found to be covered with blisters ; hence 
it is termed Blister Steel. In consequence of the various 
theories proposed to account for this peculiar formation, 
the writer was induced to make a series of investigations. 
For this purpose he was kindly furnished by Messrs. 
Seebohm and Dieckstahl, of the Dannemora Steel Works, 
with some samples of this blister steel, various portion* 
of which he submitted to analysis, the results of which 
showed a marked increase of silicon where the blisters 
occurred, thus— 

Per cent Silicon. 
Sample 1. Blister 2 ins. in length contained.. 0-070 

,, 2. Small blister contained.0-048 
.. 3- „ .0-056 

,, 1. Unblistered portions contained .. 0-023 
,,2. ,, ,, I •• •• 0"02I 

.. 3- .. „ .0-025 

On inspecting one of these Lars of blister steel, it is 
found that it has undergone both a physical and a chemical 
change. 

* Abstract of a paper read before the British Association for the 
Advancement of Science (Ssfticn B-)i Sheffield, 1879. 

The iron has now assumed a crystalline structure, and 
has chemically combined with a certain amount of car¬ 
bon. This latter change commences on the exterior, and 
extends itself to the interior of the bar, if the process be 
continued sufficiently long, thus showing that carbonic 
oxide never penetrates into the centre of the bar, until the 
whole is converted into steel. 

The writer is indebted to the kindness of the above- 
mentioned firm for a sample of bar iron, before and after 
conversion, in order to ascertain the exaCt chemical change 
that took place during the process. The following are 
the results obtained :— 

Before Conversion. After Conversion. 

Fe .. .. .. 99-471 98-603 
C .... 0-352 1-250 
Si 0050 0-035 
S .. 0-027 0'022 
p .... .. 0-025 o-oi8 
Mu .. .. - 0-075 0-072 

IOO'OOO 100-000 

The decrease in impurities appears greater than it really 
is, owing to the faCt that the bar itself has increased in 
weight by the addition of carbon. 

One remarkable faCt is that, after the conversion of the 
iron, a quantity of the charcoal, in the converting pots, is 
found in a pulverised state, so as to be unfit for further 
use. 

Some of this waste charcoal the writer has examined, 
and from one sample, by the aid of a magnet, he succeeded 
in extradting5 to 6 per cent of iron scale and small pieces 
of steel. These on being treated with dilute hydrochloric 
acid, evolved considerable quantities of sulphuretted 
hydrogen ; in one case he estimated the quantity of sul¬ 
phur, and found it to contain as much as 1-25 per cent of 
this element. The blister steel thus produced, for the 
sake of convenience is divided into six different classes, viz. 

Spring heat. Country heat. 
Single shear heat. Double shear heat. 
Steel through heat. Melting heat. 

The steel is now broken up into small pieces and melted 
in crucibles, and cast into ingots. These are sent to the 
forge, where they are heated and rolled. In this part of 
the process the chief difficulty with which the tilter has 
to contend is the porous or “ honey-combed ” structure of 
the steel. 

One of the characteristic features relied on by practical 
men as indicating the quality of a piece of steel is the 
appearance of its fraCture; but this is by no means an 
infallible test, as the fineness or coarseness of grain can 
be produced by mechanical treatment or chemical means. 

The characteristic property possessed by steel is its 
capability of being hardened and tempered. The temper 
of cast steel may be said to range from 0-75 to 1-50 per 
cent carbon. The temper of steel is an important question 
in connection with the purpose for which it is required: 
thus a steel containing 1-50 per cent of carbon is the class 
employed for razors ; 1-25 per cent is that known as 
“ tool temper;” steel containing i-oo per cent carbon is 
termed “chisel steel,” and this temper is extensively used 
in the arts. 

The favourite marks of Swedish non-employed in the 
manufacture of this kind of steel, are those obtained from 
Dannemora, the most noted of which are the 00 = Double 
Bullet,— 

CL = GL, and (T) = Hoop L. 

The most important of the elements which affeCt the 
quality and mechanical properties of steel are the fol¬ 
lowing :— 

Carbon, Silicon, Sulphur, Phosphorus, and Manganese. 
Carbon, by its direct combination with iron, is essentially 
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the steel-forming element, and greatly increases the hard¬ 
ness and tensile strength of the metal. The maximum 
quantity of carbon capable of being taken up by iron is 
6-5 per cent to 7-00 per cent. This high percentage of 
carbon is only attained, as in the case of rich ferroman¬ 
ganese, containing as much as from 85 to 86 per cent of 
manganese. 

Silicon.—The adtion of this element on steel is to pro¬ 
duce both red- and cold-shortness, especially in high made 
steels. Under certain conditions, it is capable of imparting 
hardness without brittleness. The presence of this ele¬ 
ment also tends to favour a solid casting, and prevent the 
formation of a honey-combed structure. 

Sulphur in steel, as is well known,produces “red-short¬ 
ness,” and has also a tendency to prevent the chemical 
combination of iron with carbon, and also to displace it 
when in combination. 

Phosphorus produces cold-shortness and brittleness, but 
the detrimental influence of this element, when present 
only in small quantities, can be partially neutralised, pro¬ 
viding the percentage of carbon is very low. 

Manganese is a valuable ally of the steel melter, and 
serves to correct the evil effedts produced by the presence 
of sulphur, oxygen, &c.; and when in the state of an 
oxide serves to eliminate a large percentage of the silicon. 

Manganese is generally introduced into the steel in the 
form of “ Spiegeleisen,” an alloy of iron, carbon, and 
manganese, generally containing about 10 per cent of the 
latter element. 

Other metals have been employed to replace carbon, 
such as tungsten, chromium, and titanium ; these impart 
great hardness and fineness to the texture of steel. 

For a considerable amount of pradtical information 
given in his paper, but necessarily omitted from this 
abstract, the writer is indebted to a valuable essay written 
some years ago on this subjedt by Henry Seebohm, of the 
firm of Messrs. Seebohm and Dieckstahl. 

This paper is not intended to give any additional in¬ 
formation to the pradtical steel makers of Sheffield, as to 
the manufadture of steel, or to offer any criticisms or 
advice in the matter; its objedt is simply to give an out¬ 
line of the manufadture as it is still carried on in this 
town, with the hope that it may prove interesting to many 
of those who have come from a distance to attend the 
visit of the British Association, and who are unacquainted 
with the process which has caused Sheffield to become 
the great manufacturing steel centre in this country. 

ON SOME 

CURIOUS CONCRETION BALLS DERIVED FROM 

A COLLIERY MINERAL WATER.* 

By THOMAS ANDREWS, F.C.S, 

The water on which these observations were made was 
collected from the “ sump ” of the Wortley Silkstone 
Colliery, a small pit situated near the “ Bassett ” or 
“ outcrop ” of the great Silkstone seam of coal; the samples 
being obtained during typical dry and rainy seasons. The 
water had percolated from the surface a distance of 
35 yards, through strata, as indicated on the accompanying 
table. 

The bottom layer in which the water lodged was the 
Silkstone seam of coal, here some 5 feet in thickness. 

One noticeable feature of this water is, that it always 
gives an acid reaction with blue litmus paper. 

Several analyses of this water made at various times 
indicate that the chief mineral constituents of the water 
are, iron—calcium, magnesium, in the form of sulphates. 

This water when heated quickly throws down a copious 
ochreous deposit. The deposit found in the engine boilers 

* Read before the British Association for the Advancement of 
Science (Sedtion B.), Sheffield, 1879. 
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after having used the water in them for steam purposes 
was of the composition given below. 

The boiler residue from which this sample was taken 
consisted of an incrustation about one inch thick, which 
had adhered to the bottom of the boiler. 

The incrustation was of a light reddish yellow colour 
in the bulk, it was very hard and tough, and not easily 
broken in pieces. 

The iron work in connection with this colliery engine 
and boilers, in any way exposed to the action of either 
the acid water itself, or the steam generated from it, 
becomes corroded and partially dissolved. The most 
effectual remedy against this corrosive action and deposit, 
is that described in my letter to the Chemical News, 

vol. xxxv., p. 252. 

Analysis of Boiler Deposit, from Wortley Silkstone 
Colliery Boilers, September 15, 1875. 

Moisture . 
Combined water, organic matter, &c. .. 
Silicious matter. 
Peroxide or iron and alumina containing | 

phosphoric acid 076 per cent .. .. j 
Sulphate of lime. 
Magnesia . 

9975 » 

Some curious balls of mineral matter are occasionally 
found in the feed tank of the colliery boilers, which are 
supplied with this water. The water is pumped up from 
the engine pond into a cylindrical feed tank, and is there 
heated by the exhaust steam from the engine playing on 
its surface (not blowing through it). The water in this 
feed tank has an average temperature of 164° F. 

It sometimes happens that during the short space of even 
two or three weeks, great numbers of these balls are 
formed, varying in size from about 3^ inches in diameter 
to | inch diameter, and in weight from about one and a 
half pounds to a quarter of an ounce. 

The author has many of these in his possession. They 
are perfectly hard and compaft when taken from the tank, 
and are no doubt formed from the deposit thrown down 
when the mineral water is heated. 

The aCtion of steam playing on the surface of the water 
probably causes circular eddies, and when a nucleus has 
thus once been formed, it is easy to conceive of the 
gradual formation and consolidation of these balls. 

The author suggests that the conditions of formation of 
natural nodules of iron ore, pyrolusite, &c., may be similar 
to those observed by him in the foregoing cases. 

The following is the analysis of the balls formed in the 
feed tank, from which it will be seen that they are quite 
different in composition to the residue deposited in the 
boilers, owing probably to the difference in the tempera¬ 
ture between the feed tank and the boiler. 

Analysis of a Concretion Ball, found in the Engine 
Feed Tank, Wortley Silkstone Colliery. 

Moisture . 2‘3o per cent. 
Loss on ignition, organic matter, &c., 

contains matters extracted by ether, 
5-8 per cent . 
Silica. i'8o 
Peroxide of iron.62-86 
Alumina . 5'43 
Phosphoric acid. 2-81 
Lime . 0-40 
Magnesia . trace 

IOO’OO ,, 

They also differ tn composition from concretions deposited 
at the pit bottom in the cold, which show only 4571 per 
cent of Fe203. 

Curious Concretions Balls. 

6 85 per cent. 
5-8° J) 

r8o 1> 

6-io 5) 

7S\55 
0-65 >> 

124-40 „ 
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Observations made to ascertain the Temperature at which 
the Deposit and Turbidity take place. 

Temperature at which Turbidity Commences. 
Dry Season. Wet Seasons. 

Average of four observations .. 1470 F. 160-5° F. 

The aftion of this mineral water is destru&ive to all 
iron work with which it comes in contadt. The amount 
of iron dissolved by samples of the water in the cold 
being as follows :— 

July, 1868.—7000 fluid grains = i lb. of the water dissolved 
1-85 grain of iron during one month. 

Feb., 1876,—3500 fluid grains = £ lb. of the water (collected 
during a dry season) dissolved 2-gi grains 
of iron in eight months. 

July, 1876.—3-500 fluid grains = £ lb. of the water (col¬ 
lected during a dry season) dissolved 
4'73 grains of iron in eight months. f 

Reaction of the water with litmus at the conclusion o 
these experiments only faintly acid. 

Quantities of iron pyrites are found in the coal strata of 
this neighbourhood, and account for the large quantities 
of sulphates often found in these colliery waters. 

The water during flood seasons required (as an average 
of five determinations) an addition of 10-48 grains of an¬ 
hydrous Na20 per gallon, before an alkaline reaction was 
obtainable, and during dry seasons (as an average of three 
determinations) an addition of 17-35 grains of anhydrous 
Na20 per gallon. This amount of alkali does not all 
correspond to free acid, as the sulphate of iron would also 
neutralise soda. 

Determinations of the Total Inorganic Constituents were 
made at the dates and with the results as below. Results 
in grains per gallon. 

Date. 

June 20, 1865.. 
O&ober 12, 1867 
July 27, 1868 .. 
June 25, 1874 .. 
June 27, 1874 .. 

Total amount of Inorganic Matters. 

. .. 56-20 

. .. 66-6o 

. .. 67-60 (Very dry season) 

ig8-8o} (Very dlT season) 

The sulphates, a very important element in the compo¬ 
sition of this water, were determined as per following 
results. An average of six estimations of the total sul¬ 
phates (results calculated as S03), extending from 1865 to 
1876, made during— 

Dry seasons—giving 115-41 grains per gallon of S03. 

An average of eight estimations, extending over the 
same period of time, but made during— 

Rainy seasons—gave 67-62 grains per gallon of S03. 

A fadt worthy of notice in course of these analyses is 
the steady and large increase in the amount of the sul¬ 
phates, from the commencement of these observations in 
1865 to 1876. 

The same result is also noticeable on reference to the 
total amounts of inorganic matter, which show a great in¬ 
crease in quantity during the latter part of the time. 

Now why this increase in the total sulphates and total 
matters in solution should take place it is not easy to say. 
It may be owing to the fadt of the increased length and 
area of the workings in the colliery, as undoubtedly there is 
more bulk of water to contend with now than formerly on 
this account; but why the mineral matter in the water 
should have increased owing simply to this increase in 
quantity is not at first sight very clear. 

It may be possible that the largely increased number, 
area, and length of air-ways has a tendency to expose the 
water for a longer time to oxidising influences, and 
thus add to the percentage of sulphates, and this in¬ 
creased facility for oxidation no doubt also induces more 
rapid solution of the strata as the water slowly permeates 
through it. 

The author hopes these few imperfedt observations may 
not prove altogether uninteresting to those who take 
pleasure in the study of mineral waters. 

ON RADIANT MATTER.* 

By WILLIAM CROOKES, F.R.S. 

(Continued from page 93.) 

Radiant Matter proceeds in straight lines. 

The Radiant Matter whose impadt on the glass causes an 
evolution of light, absolutely refuses to turn a corner. 
Here is a V-shaped tube (Fig. 6), a pole being at each ex- 

Fig. 6. 

tremity. The pole at the right side (u) being negative, you 
see that the whole of the right arm is flooded with green 
light, but at the bottom it stops sharply and will not turn 
the corner to get into the left side. When I reverse the 
c*rrent and make the left pole negative, the green changes 
t« the left side, always following the negative pole and 
leaving the positive side with scarcely any luminosity. 

In the ordinary phenomena exhibited by vacuum tubes 
—phenomena with which we are all familiar—it is cus¬ 
tomary, in order to bring out the striking contrasts of 
colour, to bend the tubes into very elaborate designs. 
The luminosity caused by the phosphorescence of the 
residual gas follows all the convolutions into which 
skilful glass-blowers can manage to twist the glass. 
The negative pole being at one end and the positive pole 
at the other, the luminous phenomena seem to depend 
more on the positive than on the negative at the 
ordinary exhaustion hitherto used to get the best 
phenomena of vacuum tubes. But at a very high 
exhaustion the phenomena noticed in ordinary vacuum 
tubes when the indudtion spark passes through them—an 
appearance of cloudy luminosity and of stratifications— 
disappear entirely. No cloud or fog whatever is seen in 
the body of the tube, and with such a vacuum as I am 
working with in these experiments, the only light observed 
is that from the phosphorescent surface of the glass. I 
have here two bulbs (Fig. 7), alike in shape and position 
of poles, the only difference being that one is at an 
exhaustion equal to a few millimetres of mercury—such 
a moderate exhaustion as will give the ordinary luminous 
phenomena—whilst the other is exhausted to about the 
millionth of an atmosphere. I will first conned! the mode- 

* A Ledture delivered to the British Association for the Advance¬ 
ment of Science, at Sheffield, Friday, August 22,1879 
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rately exhausted bulb (A) with the indudtion-coil, and re- upper end of the tube is another terminal, d. The induc- 
taining the pole at one side (a) always negative, I will put tion-coil is connected so that the hetni-cylinder is nega- 

Fig. 7. 

A B . 

the positive wire successively to the other poles with which 
the bulb is furnished. You see that as I change the 
position of the positive pole, the line of violet light joining 
the two poles changes, the eledtric current always choosing 
the shortest path between the two poles, and moving about 
the bulb as I alter the position of the wires. 

This, then, is the kind of phenomenon we get in ordinary 
exhaustions. I will now try the same experiment with a bulb 
(B) that is very highly exhausted, and as before, will make 
the side pole (a1) the negative, the top pole (b) being positive. 
Notice how widely different is the appearance from that 
shown by the last bulb. The negative pole is in the 
form of a shallow cup. The molecular rays from the cup 
cross in the centre of the bulb, and thence diverging, fall on 
the opposite side and produce a circular patch of green 
phosphorescent light. As I turn the bulb round you will 
all be able to see the green patch on the glass. Now observe, 
I remove the positive wire from the top, and connedt it 
with the side pole (c). The green patch from the divergent 
negative focus is there still. I now make the lowest pole 
\d) positive, and the green patch remains where it was at 
first, unchanged in position or intensity. 

We have here another property of Radiant Matter. In 
the low vacuum the position of the positive pole is of every 
importance, whilst in a high vacuum the position of the 
positive pole scarcely matters at all; the phenomena seem 
to depend entirely on the negative pole. If the negative 
pole points in the direction of the positive, all very well, 
but if the negative pole is entirely in the opposite direction 
it is of little consequence : the Radiant Matter darts all 
the same in a straight line from the negative. 

If, instead of a flat disk, a hemi-cylinder is used for the 
negative pole, the Matter still radiates normal to its sur¬ 
face. The tube before you (Fig. 8) illustrates this pro¬ 
perty. It contains, as a negative pole, a hemi-cylinder (a) 
of polished aluminium. This is connected with a fine 
copper wire, b, ending at the platinum terminal, c. At the 

tive and the upper pole positive, and when exhausted to a 
sufficient extent the projedtion of the molecular rays to a 
focus is very beautifully shown. The rays of Matter being 

Fig. 8. 
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driven from the hemi-cylinder in a direction normal to its 
surface, come to a focus and then diverge, tracing their 
path in brilliant green phosphorescence on the surface of 
the glass. 

Instead of receiving the molecular rays on the glass, I 
will show you another tube in which the focus falls on a 
phosphorescent screen. See how brilliantly the lines of 
discharge shine out, and how intensely the focal point is 
illuminated, lighting up the table. 

Radiant Matter when intercepted by solid matter casts a 
shadow. 

Radiant Matter comes from the pole in straight lines, 
and does not merely permeate all parts of the tube and 
fill it with light, as would be the case were the exhaustion 
less good. Where there is nothing in the way the rays 
strike the screen and produce phosphorescence, and where 
solid matter intervenes they are obstructed by it, and a 
shadow is thrown on the screen. In this pear-shaped 
bulb (Fig. g) the negative pole (a) is at the pointed end. 

Fig. g. 

In the middle is a cross (J) cut out of sheet aluminium, 
so that the rays from the negative pole projected along 
the tube will be partly intercepted by the aluminium cross, 
and will project an image of it on the hemispherical end 
of the tube which is phosphorescent. I turn on the coil, 
and you will all see the black shadow of the cross on the 
luminous end of the bulb (c, d). Now, the Radiant Matter 
from the negative pole has been passing by the side of 
the aluminium cross to produce the shadow; the glass 
has been hammered and bombarded till it is appreciably 
warm, and at the same time another effect has been pro¬ 
duced on the glass—its sensibility has been deadened. 
The glass has got tired, if I may use the expression, by 
the enforced phosphorescence. A change has been pro¬ 
duced by this molecular bombardment which will pre¬ 
vent the glass from responding easily to additional excite¬ 
ment; but the part that the shadow has fallen on is not 
tired—it has not been phosphorescing at all and is per- 
fedtly fresh ; therefore if I throw down this cross,—I can 
easily do so by giving the apparatus a slight jerk, for it 
has been most ingeniously construdted with a hinge by 
Mr. G mingham,—and so allow the rays from the negative 
pole te fall uninterruptedly on to the end of the bulb, you 
will suddenly see the black cross (c, d, Fig. 10) change to 

Fig. 10. 

a luminous one (e,f), because the background is now only 
capable of faintly phosphorescing, whilst the part which 
had the black shadow on it retains its full phosphorescent 
power. The stencilled image of the luminous cross un¬ 
fortunately soon dies out. After a period of rest the glass 
partly recovers its power of phosphorescing, but it is never 
so good as it was at first. 

Here, therefore, is another important property of Radiant 
Matter. It is projected with great velocity from the nega¬ 
tive pole, and not only strikes the glass in such a way as 
to cause it to vibrate and become temporarily luminous 
while the discharge is going on, but the molecules hammeT 
away with sufficient energy to produce a permanent im¬ 
pression upon the glass. 

Radiant Matter exerts strong mechanical action where it 
strikes. 

We have seen, from the sharpness of the molecular sha¬ 
dows, that Radiant Matter is arrested by solid matter 
placed in its path. If this solid body is easily moved the 
impact of the molecules will reveal itself in strong mechani¬ 
cal action. Mr. Gimingham has constructed for me an 
ingenious piece of apparatus which when placed in the 
eleClric lantern will render this mechanical aCtion visible 
to all present. It consists of a highly exhausted glass 
tube (Fig. it), having a little glass railway running along 

Fig. 11. 

it from one end to the other. The axle of a small wheel 
revolves on the rails, the spokes of the wheel carrying wide 
mica paddles. At each end of the tube, and rather above 
the centre, is an aluminium pole, so that whichever pole 
is made negative the stream of Radiant Matter darts from 
it along the tube, and striking the upper vanes of the little 
paddle-wheel causes it to turn round and travel along the 
railway. By reversing the poles I can arrest the wheel 
and send it the reverse way, and if I gently incline the 
tube the force of impact is observed to be sufficient even 
to drive the wheel up-hill. 

This experiment therefore shows that the molecular 
stream from the negative pole is able to move any light 
object in front of it. 

The molecules being driven violently from the pole there 
should be a recoil of the pole from the molecules, and by 
arranging an apparatus so as to have the negative pole 
movable aad the body receiving the impact of the Radiant 
Matter fixed, this recoil can be rendered sensible. In 
appearance the apparatus (Fig. 12) is not unlike an ordi¬ 
nary radiometer with aluminium disks for vanes, each 
disk coated on one side with a film of mica. The fly is 
supported by a hard steel instead of glass cup, and the 
needle point on which it works is connected by means of 
a wire with a platinum terminal sealed into the glass. At 
the top of the radiometer bulb a seco*d terminal is sealed 
in. The radiometer therefore can bH connected with an 
induCtion-coil, the movable fly being made the negative 
pole. 

For these mechanical effects the exhaustion need not 
be so high as when phosphorescence is produced. The best 
pressure for this eleCtrical radiometer is a little beyond 
that at which the dark space round the negative pole ex¬ 
tends to the sides of the glass bulb. When the pressure 
is only a few millims. of mercury, on passing the indue- 
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tion current a halo of velvety violet light forms on the 
metallic side of the vanes, the mica side remaining dark. 
As the pressure diminishes, a dark space is seen to 
separate the violet halo from the metal. At a pressure of 

Fig. 12. 

at an angle of 450 to the horizontal plane. Below the fly 
is a ring of fine platinum wire (c c), the ends of which pass 
through the glass at d d. An aluminium terminal (e) is 
sealed in at the top of the tube, and the whole is exhausted 
to a very high point. 

By means of the eledtric lantern I projedt an image of 
the vanes of the screen. Wires from the indudtion-coil 
are attached, so that the platinum ring is made the nega¬ 
tive pole, the aluminium wire (e) being positive. Instantly, 
owing to the projection of Radiant Matter from the plati¬ 
num ring, the vanes rotate with extreme velocity. Thus 
far the apparatus has shown nothing more than the pre¬ 
vious experiments have prepared us to expect; but observe 
what now happens. I disconnect the induction-coil alto¬ 
gether, and connect the two ends of the platinum wire 
with a small galvanic battery ; this makes the ring cc red- 
hot, and under this influence you see that the vanes spin 
as fast as they did when the induction-coil was at work. 

Here, then, is another most important fact. Radiant 
Matter in these high vacua is not only excited by the 
negative pole of an induction-coil, but a hot wire will set 
it in motion with force sufficient to drive round the sloping 
vanes. 

(To be continued.) 

NEW PROCESS FOR THE RAPID 

ESTIMATION OF PURE SUGAR IN RAW AND 

REFINED COMMERCIAL SUGARS.* 

By P. CASAMAJOR. 

(Continued from page 98.) 

half a millim. this dark space extends to the glass, and 
rotation commences. On continuing the exhaustion the 
dark space further widens out and appears to flatten itself 
against the glass, when the rotation becomes very rapid. 

Fig. 13. 

Here is another piece of apparatus (Fig. 13) which illus¬ 
trates the mechanical force of the Radiant Matter from the 
negative pole. A stem (a) carries a needle-point in which 
revolves a light mica fly (b b). The fly consists of four 
square vanes of thin clear mica, supported on light 
aluminium arms, and in the centre is a small glass cap 
which rests on the needle-point. The vanes are inclined 

After trying many experiments with solutions of 
different strengths, it was found that each solution required 
a different weight. For the saturated solution of 77-1° of 
the alcohometer, which is our standard solution, the weight 
is 39'6 grms. for 100 c.c. of the solution. 

Instead of using 100 c.c., I have, for a long time, used 
only 50. To be able to use a cylinder in which this 
volume would give indications, I needed to use alco- 
hometers of quite small diameter. These were made by 
Mr. H. Weinhagen; they are very well graduated and very 
satisfactory in every way. 

For 50 c.c. of standard solution, the proper weight is 
half of the one for 100 c.c. = 19-8 grms. To show how 
this was obtained, the following table, No. 2. is given. 
In the first column are numbers designating the sugars 
that were tested ; in the second column is the percentage 
of sugar as obtained by the optical saccharometer ; in the 
third column is the result by the methylic alcohol process, 
when we take 19 grms. as the weight of the sugar tested ; in 
the fourth column is the quantity that should have been 
taken, instead of 19 grms., to obtain the same result as 
by the optical saccharometer. These weights were 
obtained by the calculation already given. 

Table No. 2. 

Degree of Result by methylic Weight to give 
Sugar. saccharometer. alcohol. results in 2nd col. 

Weight, 19 gr. gr. 

I 91-6 91-9 19-7 

2 84-8 8576 ig-66 

3 917 92-1 19-96 

4 817 82-46 ig-8 

5 88-8 89-1 I97 

6 96-3 96-6 20-6 

From the results in the 4th column, the weight adopted 

was 19-8 gr. 
By using this weight, with 50 c.c. of standard solution- 

the following results were obtained in the case of 15 con 
secutive tests of raw and refined sugars :— 

* Read before the American Chemical Society, June 5,1879. 
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Designation of 

Table No. 3. 

Percentage of pure Ditto by methylic 
the sugar. sugar by alcohol. Difference. 

Muscavado .. 

saccharometer. 

.. 82-4 823 — 0*1 

•• 9r5 917 0*2 
Refined .. 95-0 95'1 0*1 
Molasses .. .. 86-5 87*2 0*7 
Centrifugal .. .. 96-5 96-2 -0*3 
Refined .. 96-3 96*6 0*3 

>> • • .. 92-3 92-1 — 0*2 

J> • • • • 9i’3 907 —o*4 
99 • • .. 84-4 837 -07 
n • • .. 916 9i'5 — 0*1 

99 • • • • 84*8 847 — 0*1 
Raw 91*8 0*1 
Refined .. 817 817 0*0 
Muscavado .. .. 887 887 0*0 
Centrifugal .. .. 96-3 967 0*2 

The greatest deviation shown in this table is in the 

j Chemical NevVs, 
l Sept. 5, 1S79. 

From past experience, with saturated solutions of 
various strengths, I may venture the opinion that methylic 
alcohol of 87° of the alcohometer, saturated with sugar, 
would make a good standard solution for wet melados. 
For molasses of density,’about 40° B., methylic alcohol of 
qoi° (alcohometer), saturated with sugar, would not, as 
far as I can judge without trying it, be far from the proper 
strength. These are merely hints thrown out to chemists 
who are interested in testing sugar. Should I not work 
out these suggestions, I hope that others may find time 
to study them. The advantages of a process that allows 
a commercial saccharine produdt to be tested in about five 
minutes, are too great to be negledted. The weights of 
melados or molasses to be taken, would have to be de¬ 
termined, as was done for the weight 19 8 grms., as shown 
in table No. 2. 

(To be continned.) 

case of two sugars, in which the difference is 07. This 
is not due to impurities affeding the saccharometer, as I 
found by inverting the solution of the sugar in each case. 
In one of the sugars I found quite a number of soft lumps, 
which showed that the sugar was very uneven. In 
the other sugar nothing was found to account for the 
discrepancy. 

The alcohometers used in these tests are those of 
Tralles, which are used by the United States Government. 
These do not differ materially from those of Gay-Lussac. 
They are more apt to differ from one another on account of 
defective construction, than they should do from Gay 
Lussac’s instrument. 

Alcohometers, like other areometers, are very unreliable, 
unless placed in the hands of those who understand their 
use. We may, however, use alcohometers that are not 
strictly accurate, if only the divisions of the scale bear to 
one another the proper proportion, and if the displacement 
of the scale is not too great. This does net apply to the 
preparation of the standard solution, which should stand 
correctly at 77*1, which degree of the alcohometer of 
Tralles corresponds to specific gravity o'87. 

When we use an alcohometer that is properly graduated, 
and we have the standard solution standing at 77'1, we 
should add 22*9 to the degree of the alcohometer at 150 C., 
to obtain the percentage of sugar. If the alcohometer, 
through being defective, should not stand at 77*1 for 0*87 
specific gravity, but at 76-5, the difference between this 
latter number and 100, being 23*5, this is the number to 
be added to the reading of the areometer at 150 C., to 
obtain the percentage of sugar in the sample under 
examination. 

I have said that cane sugars of all grades, from the 
highest to the lowest, have given satisfactory results by 
this process. This assertion is borne out by the examples 
in table No. 3. I wish, however, to call attention to this, 
that I do comprise, under the head of sugars, melados or 
molasses. As to melados, those that have drained out 
and are comparatively dry may be classed as sugars, but 
wet melados give very poor results. This may be very 
easily understood if we remember what was said of the 
aCtion of water in lowering the alcohometric degree of a 
saturated solution, as exemplified in table No. 1. I have 
little doubt, however, that by experimenting with saturated 
solutions of methylic hydrated of higher alcoholic degree, 
we may obtain a solution specially adapted for testing 
wet melados. It might even be possible, with methylic 
hydrate of still higher alcohometric degree, to test molasses 
within certain limits of density. As an operator can 
always tell beforehand whether what he has to test is 
properly a sugar, a wet melado, or a sample of molasses, 
he could always use the standard solution which was the 
best adapted to his sample.* 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

* With melados and molasses, as well as with very low sugars, the 
diredt test seldom gives the true percentage of sugar. It is neccessary 

Berichte der Deulschen Chemischen Gesellschaft zu Berlin, 
No. 7. 

Acftion of Antimony Trichloride and Tin Tetra¬ 
chloride upon Naphthalin and other Aromatic 
Hydrocarbons.—Watson Smith.—In this preliminary 
communication the author states that he obtains a com¬ 
pound in which the chlorine of antimony trichloride is 
completely replaced either by three naphthalin residues 
or by a naphthalin residue and an atom of oxygen. He 
did not succeed in obtaining this substance in quantity. 

Examination of an Aniline Residue.—C. Hell and 
P. Schoop.—The solid portion of the residue consisted of 
para-toluylen-diamin. The liquid portion is likewise to a 
great extent composed of toluylen-diamin, either in a new 
modification or rendered incapable of crystallising by the 
presence of isomers. 

Addition Products of Acetic Acid with Bromine 
and Hydrobromic Acid.—C. Hell and O. Miihlhauser. 
—The authors have confirmed their results formerly com¬ 
municated, and determined the boundaries within which 
the combinations of acetic acid, bromine, and hydrobromic 
acid are possible. 

An Addition Product of Acetic Acid with Bromine 
and Hydrochloric Acid, and the Power of Acetic 
Acid to Absorb Bromine and Hydrochloric Acid.— 
C. Hell and O. Miihlhauser.—An appendix to the fore¬ 
going paper. 

Adtion of Bromine upon Acetic Acid.—C. Hell and 
O. Miihlhauser.—The quantities of hydrobromic acid 
formed increase in geometrical progression up to the 
formation of a crystalline addition product. 

Chloral Hydrate.—A. Naumann.—The author en¬ 
deavours to prove the resolution of this compound into 
chloral and water by fractional distillation, and examining 
the composition of the distillates and the residues. 

Specific Heat of Urano-uranic Oxide and the 
Atomic Weight of Uranium.—Julius Donath.—The 
average of four determinations of the specific heat of this 

to invert, to obtain the corredt result, and when we invert a solution 
that has been imperfedtly decolorised, it becomes so red, after inver¬ 
sion, that it is a difficult matter to see through the tube. With chloride 
of tin and filtration over bone-black, it is possible to improve the 
colour of the solutions, but even these often fail. The bone-black 
should be dry and not too great a quantity should be used. On 
account of these difficulties with dark solutions, experiments to 
establish the strength of the standard solution and the weight of 
sugar may have to be made entirely with refined syrups or with low 
grade refined sugars, to which 5 or 6 per cent additional of water 
should be added. 
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compound is o'o'jq’jq. The atomic weight of uranium is 
120 and the atomic heat 5'g6. 

Preparation of Barium from Barium Amalgam.— 
Julius Donath.—The author criticises the methods pro¬ 
posed by Crookes, Bunsen, and S. Kern, and considers 
that the metal thus obtained is in all cases contaminated 
with mercury, pure barium being only obtained eleCtro- 
lytically. 

Oxidation of Chinolin by Potassium Permanganate. 
—S. Hoogewerff and W. A. van Dorp.—The authors ob¬ 
tain by this reaction dicarbopyridic acid, thus confirming 
the view of a close connection between chinolin and pyridin. 

Preparation of Mono- and Di-substituted Organic 
Malonic Acids.—M. Conrad.—Not susceptible of useful 
abstraction. 

Possibility of enabling Chloro-phyllaceous Plants 
not known as Saprophytic or Parasitical, to Dispense 
with the Carbonic Acid of the Air by Means of a 
Supply of Organic Matter.—M. Schmceger.—Stutzer 
has answered this question in the affirmative. The author 
does not consider his experiments decisive. 

A New Copper Nitrite.—B. van der Meulen.—The 
compound in ^iestion has the composition— 

Cu(NOa)23CuOaH2. 

Quantitative Determination of Cadmium.—F. 
Beilstein and L. Jawein.—The authors dissolve the pre¬ 
cipitated cadmium sulphide (or oxide) in nitric acid, 
neutralise with potassa, and add potassium cyanide till 
the precipitate is just re-dissolved. The liquid is then if 
necessary diluted with water so that 75 c.c. may contain 
about o'2 grm. cadmium. The beaker with the solution 
is then placed in a capsule with cold water, the platinum 
electrodes are introduced, and the glass is carefully covered 
to prevent loss by spirting. Three Bunsen elements are 
required for precipitation. Towards the end of the experi¬ 
ment the glass cover, the electrodes, and the sides of the 
beaker are rinsed down into the liquid, and the current is 
allowed to pass for some time longer. The completeness 
of the precipitation may be ascertained by testing the 
liquid with sulphuretted hydrogen. The precipitated 
cadmium is washed first with water, then with alcohol, 
and dried in a heated platinum capsule. 

Action of Alcoholic Solutions of Potassa upon a- 
Dinitro-chlor-benzol Dissolved in the same kind of 
Alcohol. Preparation of a-Dinitro-phenylen-ethyl- 
ether, of a-Dinitro-phenyl-allyl-glycerin, and Phenyl- 
ether.—C. Willgerodt.—This paper does not admit of 
useful abstraction. 

Action of Basic Bodies upon a-Dinitro-chlor- 
benzol in a Solution of Carbon Disulphide. Prepara¬ 
tion of Dialpha-dinitro-phenyl-sulphide.—C. Will¬ 
gerodt.—The author obtains yellow, sparingly soluble, 
pulverulent bodies, which do not melt at 280° to 300°, but 
generally explode at higher temperatures. 

Action of Hydrocyanic and Hyrochloric Acids 
upon Methyl-acetic Ether.—H. Konig.—The author 
obtains oxyadipic acid by a reaction similar to that by 
which Demarsay prepares oxypyrotartaric acid. 

Contribution to a Knowledge of the Substituted 
Nitrogen Chlorides.—H. Koehler.—The author supports 
the view of Wurtz that ethyl-amin-bichloride is truly an 
ethylated nitrogen chloride. 

Aromatic Sulpho-ureas.—B. Rathke.—Both mono- 
and diphenyl-sulpho-urea dissolve in aqueous potassa and 
soda (but not in liquid ammonia), and are re-precipitated 
unchanged by acids, even in carbonic. The same rule 
holds good with phenyl-xanthogenamid. 

Action of Phenylated Oil of Mustard upon Di- 
phenyl-guanidin.—B. Rathke.—By this reaction the 
author obtains a new base readily soluble in chloroform, 
but sparingly in benzol and alcohol. The author has been 
prevented by ill health from completing its examination. 

On Biguanide.—B. Rathke.—A very complete descrip¬ 
tion of this new base, C2N5H7, which the author con¬ 
siders as formed by the union of equal molecules of 
guanidin and cyanimide. 

Preparation and Analysis of Potassium Ultra- 
marine.—Karl Heumann.—The author obtains this com¬ 
pound as a blue powder by the reaction of an excess of 
melting potassium chloride or iodide upon silver ultra- 
marine. 

The Thermo-mechanical Relation between the 
Boiling-point and the Melting-point of the Solid 
Elements.—H. F. Wiebe.—The author undertakes to 
show that for a series of bodies that quantity of heat 
which is requisite at the constant pressure of one atmo¬ 
sphere to raise equal volumes of the same from the 
melting-point to the boiling-point bears the same constant 
proportion to their inverse absolute coefficients of expan¬ 
sion. 

Remarks on O. Dcebner’s Paper on “ Malachite 
Green.”—E. and O. Fischer.—This paper relates, first, 
to the personal question of the priority of discovery, and, 
secondly, to the constitution of colouring-matter. 

Colouring-Matters of the Rosanilin Group.—E. and 
O. Fischer.—An account of benzoyl-green, of its reduction, 
and of its para- and meta-nitro compounds. 

On Para-cresol.—E. Baumann and L. Brieger.—Para- 
cresol is the chief constituent of the mixture of phenols 
obtained during the putrefaction of albumen, and regarded 
hitherto exclusively as phenol. It is also the chief con¬ 
stituent of the volatile phenols obtained on distilling the 
urine of horses with hydrochloric acid. 

Brom-phenyl-mercapturic Acid.—E. Baumann and 
C. Preusse.—The authors describe the results of an ex¬ 
periment where a dog received daily doses of brom-benzol. 
The urine was found to contain sulpho-brom-phenolic acid 
in abundance. They then describe the decomposition of 
brom-phenyl-mercapturic acid by boiling with alkalies and 
by acids. 

A Series of Homologous Tertiary Diamins ob¬ 
served in the Manufacture of Methyl-anilin. -O. 
Dcebner.—The author describes the first member of this 
series, CI7H22N2. A base, CigH26N2, examined by A. W. 
Hofmann and Martins belongs to the same series. 

Benzyl-methyl-glycolic Acid.—S. Gabriel and A. 
Michael.—The authors have been engaged with the at¬ 
tempt to prepare bezyl-methyl-glycolic acid by the aCtion 
of hydrocyanic and hydrochloric acids upon phenyl-aceton, 
and then to reduce it to benzyl-methyl-acetic acid. 

Oxytoluylic Acids obtained from the three Isomeric 
Cresols by means of Carbon Tetrachloride, and their 
Oxidation to Oxyphthalic Acids.—C. Schall.—This 
paper does not admit of useful abstraction. 

Textile Colorist. Vol. i., No. 3. 

This issue contains a variety of useful matter. The 
history of aniline by P. Prunier, described as being copy¬ 
right, contains very little indeed that has not gone the 
round of chemical manuals. Articles borrowed from other 
journals are acknowledged in a somewhat unsatisfactory 
manner. Thus, certain instructions for testing the dyes 
of coloured fabrics are said to be from the Gazette, and a 
paper on aniline-black is ascribed to the Bulletin. Such 
references seem to us too vague. In the last-mentioned 
paper we read :—“ A queer shade is thus obtained, which, 
after washing and scouring, becomes a pure black.” We 
should suppose that a green shade is meant. Further on 
a patent process is described as involving the use of a 
solution of “ ferrugineous chlorine.” Attention to correct¬ 
ness in technical terms will greatly increase the value of 
the paper. 
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MISCELLANEOUS. 

The British Association.—At the concluding meeting 
of the British Association at Sheffield, Captain Galton, 
having read the report of the General Committee, said 
that the numbers attending the meetings of the Associa¬ 
tion were, old life members 184, new life members 16, old 
annual members 239, new annual members 74, associates 
52g, ladies 349, foreign members 13, total 1404, and the 
amount in money was ^1425. The grants, amounting to 
£g6o were appropriated as follows :— 

A.—Mathematics and Physics. 

£ s. d. 
Dr. Lodge—New Form of High Insulation Key 10 o o 
Prof. Adams—Standard of White Light .. .. 20 o o 
Prof. Everett—Underground Temperature .. 10 o o 
Dr. Joule—Determination of the Mechanical 

Equivalent of Heat.50 0 o 
Sir. W. Thomson—Elasticity of Wires .. .. 50 o o 
Mr. Glashier—Luminous Meteors.30 o o 
Mr. G. H. Darwin—Lunar Disturbance of 

Gravity .30 o o 
Prof. Sylvester—Fundamental Invariants .. 50 o o 
Mr. J. Perry—Laws of Water Friction .. .. 20 o o 
Prof. W. E. Ayrton—Specific Indu&ive Capa¬ 

city of Sprengel Vaccum.20 o o 
Rev. Prof. Haughton—Completion of Tables of 

Sun-heat Coefficients .50 o o 
Prof. G. Forbes—Instruments for Detedion of 

Fire-damp in Mines .10 o o 
Mr. J. M-. Thomson—Indudive Capacity of 

Crystals and Paraffins.25 00 

B.—Chemistry. 

Prof. Dewar—Spedrum Analysis . 10 o o 
Dr. Wallace— Development of Light from 

Coal-gas .10 o o 

C.—Geology. 

Prof. P. M. Duncan—Report on Carboniferous 
x vij1 /.wa •• •• •• •• • • •• •• •• A. LI LI LI 

Prof. A. L. Adam—Caves of South Ireland .. 10 o o 
Prof. Seeley—Viviparous Nature of Icthyo- 
saurus.. 1000 

Mr. John Evans—Kent’s Cavern Exploration.. 50 o o 
Mr. John Evans—Geological Record .. .. 100 o o 
Prof. W. C. Williamson—Miocene Flora of 

the Basalt of North Ireland. 15 o o 
Prof. Hull—Underground Waters of Permian 

Formations .. .. 500 

D.—Biology. 

Dr. Pye-Smith—Elimination of Nitrogen by 
Bodily Exercise .50 o o 

General M. Lane-Fox—Anthropological Notes 20 o o 
Mr. Stainton—Record of Zoological Literature 100 o o 
Dr. M. Foster—Table at Zoological Station at 

Naples .75 o o 
Dr. A. Gamgee—Investigation of the Geology 

and Zoology of Mexico.50 o o 
Sir J. Lubbock—Excavations at Port Stewart 15 o o 

F.—Statistics and Economic Science. 

Dr. Farr—Anthropometry..50 o o 

G.—Mechanics. 

Mr. Bramwell—Patent Laws. 500 

The meeting in 1880, will be held at Swansea com¬ 
mencing on August 25, under Presidency of Prof. Ramsay, 
LL.D., F.R.I. In 1881 the Association will revisit York, 
where the first meeting, in 1831, was held. 

University of London.—The following is a list of 
the candidates who have passed the recent Examinations 
for Honours, First B.Sc., and Preliminary Scientific 
(M.B.) Examinations:— 

(First B.A. and First B.Sc. conjointly.) 

Mathematics — First Class: S. Loney, First B.A., 

Sidney Sussex College, Cambridge. Second Class: Upen- 
dra Krishna Dutt, First B.Sc. and Prel. Sci., University 
College. Third Class : T. G. Creak, First B.A,, Owens 
College. 

(First B.Sc. and Preliminary M.B. conjointly.) 

Chemistry—First Class: A. P. Luff, Prel. Sci., St. 
Mary’s Hospital; J. S. W. Chitty, First B.Sc., Magdalen 
College, Oxford; W. A. Gostling, Prel. Sci., University 
College. Second Class : W. L. Goodwin, First B.Sc., 
University of Edinburgh ; Frances H. Prideaux, Prel. Sci., 
London School of Medicine for Women ; Emily Tomlin¬ 
son, Prel. Sci., Girton College, Cambridge. Third Class : 
A. K. A. Spiegel, First B.Sc., Owens College; W. E. 
Wynter, Prel. Sci., St. Bartholomew’s and Middlesex 
Hospitals; H. Duncan, Prel. Sci., University College; J. 
Stevenson, Prel. Sci., Owens College; P. F. Frankland, 
First B.Sc., Royal School of Mines and private study; 
A. J. Turner, Prel. Sci., University College. 

Experimental Physics—First Class: J. Ryan, First B.Sc. 
(disqualified by age for the Arnott Medal), Cambridge 
(unattached). Second Class : H. Duncan, Prel. Sci., 
University College; W. A. Slater, Prel. Sci., Guy’s Hos¬ 
pital ; E. P. Cockey, Prel. Sci., Epsom College; S. Young, 
First B.Sc., Owens College; W. L. Goodwin, First B.Sc., 
University of Edinburgh; A. J. Turner, Prel. Sci., Uni¬ 
versity College; F. Womack, Prel. Sci., St. Bartholomew’s 
Hospital; R. B. Lee, First B.Sc., private study. Third 
Class: W. E. Wynter, Prel. Sci., St. Bartholomew’s and 
Middlesex Hospitals; P. P. Whitcombe, Prel. Sci., Epsom 
College and St. Mary’s Hospital; T. R. Dallmeyer, First 
B. Sc., University College and private study; S. F. Har- 
mer, First B.Sc., University College ; H. Settle, Prel. 
Sci., St. Bartholomew’s Hospital; C. S. Spong, Prel. Sci., 
Epsom College and Guy’s Hospital. 

Botany—First Class: A. M. Vann, Prel. Sci., King’s 
College; G. W. Hill, First B.Sc., King’s College and St. 
George’s Hospital. Second Class: R. F. Fox, Prel. Sci., 
private study and London Hospital ; Catherine Alice 
Raison, First B.Sc., private study ; T. S. Short, Prel. Sci., 
King’s College. 

Zoology—First Class: B. F. Halford, Prel. Sci. (Ex¬ 
hibition), University College; A. J. Turner, Prel. Sci., 
University College. Second Class: T. W. Shore, Prel. 
Sci., Hartley Institute and Royal School of Mines. 
Third Class : S. S. Merrifield, Prel. Sci., King’s College ; 
A. E. Taylor, Prel. Sci., University College. 

(First M.B. Examination.) 

Organic Chemistry—First Class : E. L. Adeney (Exhi¬ 
bition and Gold Medal), Guy’s Hospital; *W. Lane, 
Guy’s Hospital; C. P. Lukis, St. Bartholomew’s Hospital. 
Second Class : J. J. Udale, Guy’s Hospital. Third Class: 
R. Prothero, Liverpool School of Medicine and Guy’s 
Hospital; R. Sisley, St. George’s Hospital. 

Materia Medica and Pharmaceutical Chemistry—First 
Class : A. Barron (Exhibition and Gold Medal), Owens 
College and Liverpool Royal Infirmary; fA. Daniel], 
Universities of Edinburgh and Paris; W. T. Maddison, 
King’s College. Second Class : A. G. Dawson, Owens 
College; J. M. Rogers, Middlesex Hospital ; T. G. Ston- 
ham, London Hospital; G. C. R. Bull, St. Mary’s Hospi¬ 
tal ; W. E. Fielden, Guy’s Hospital. 

* Obtained the number of marks qualifying for a Medal, 
t Obtained the number of marks qualifying for the Exhibition. 

NOTICE. 

The STUDENTS’ NUMBER of the Chemical News 

will be published on Friday, September 12th. Gentlemen 
holding official positions in the Universities, College?, 
Medical Schools, &c., of the United Kingdom, where 
Chemistry and Physical Science form a part of the 
education, who have not yet forwarded the necessary 
information to our Office for publication in that 
Number, will confer a favour by sending it with the 
least possible delay. 
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ADDRESS TO STUDENTS. 

During the last twenty years so many “ Addresses 

to Students ” have appeared in the Chemical News 
as prefaces to the annual “ Students’ Number” that 

it has become difficult—nay, almost impossible—to 

say anything new. We have done our best—but, 

alas ! unsuccessfully—to exorcise that evil spirit 

“Cram we have steadily advocated the necessity 
of wedding practice to theory by indissoluble bonds ; 

we have warned the warm-blooded young student 

against theoretical Will-o’-the-wisps and formulistic 
Jack-o’-Lanthorns; and we have tried to prove to 

him the fallacy of trying to follow too many paths at 
once, by showing that all truly great philosophers, 

whether chemists or physicists, were men of a single 

and steadily followed aim, until we have worn every 

subject to shreds. We have, therefore, resolved to 

be personally silent on the present occasion, and in¬ 

tend to confine ourselves to picking out a few pas¬ 
sages from a speech made by that Ithuriel of the 

“ Cram Demon,” Prof. Huxley, to the London Uni¬ 

versity College schoolboys at the annual distribu¬ 

tion of prizes on July 31st. Although delivered to 

boys still at school, it contains a notable amount of 

good advice that may be taken to heart by students 
of all ages. 

The beginning of the Professor’s address was a 

telling sketch of the kind of boys who win prizes, 
a sketch which will equally apply to men who are 

successful in carrying off the more or less solid honours 

of the University. Quickness in learning, readiness 

and accuracy in reproducing, industry, and, above all, 

endurance, are the essential characteristics of the 

prize winner par excellence. We may, however, ven¬ 

ture to suggest that Prof. Huxley describes the 
typical prize winner as he would like to see him 

rather than as he is. As an instance of this it may 
be stated that not so very long ago a certain student, 

who had never handled a dissecting knife, carried 

off the B.A. prize, as well as honours in Animal 

Physiology, by dint of an excellent memory. Prof. 
Huxley justly places the power of bearing both 

mental and physical fatigue in the very front of the 

qualifications of a successful student, and reminded 
his hearers that this power is not necessarily the 

concomitant of either great mental or physical 
strength. To a lawyer, physician, or merchant, the 

power of being able to work for fifteen or sixteen 
hours at a stretch without being knocked up may 

make all the difference between success and failure. 
College life once past, Prof. Huxley asks from the 

would-be successful competitor as much industry 
as he can bring to bear on his particular subject, a 

broad deep chest, and a stomach of whose existence 

he knows nothing. Competitive examination is only 
a partial test of what the prize winners will be in 

after life. The student just referred to is now a 

Government clerk ; and a contemporary of his who 
in the same year carried off prizes and honours in 

chemistry without ever having cleaned a test-tube 

in his life, is now one of our leading musical com¬ 

III 

posers and critics. A more practical and instructive 

commentary on the evils of “cram” could hardly 

be found than is afforded us by these two cases. 

The real gist of the matter is that those who fail at 

college are more than frequently successful compe¬ 
titors in the great struggle for a place in the world’s 

lists. “Those,” said Prof. Huxley, “who have won 

prizes have made a good beginning; those who have 
not, may yet make that good ending which is better 

than a good beginning. Professor Circumstance is 

the severe pedagogue who conducts the long compe¬ 

titive examination of practical life.” 

Let those, therefore, who not only win no prizes, 
but who fail even to pass, take heart of grace. The 

winners of rewards and places unquestionably give 

promise of doing great things in the future. But how 
many of them have become distinguished members 

of society? Whilst among the undistinguished crowd 
there may be some simple student with whose 

name the world may one day ring. The unsuccessful 
ones, then, who go down before their more brilliant 

compeers should remember that in the battle of life 
the steady-burning farthing rushlight is of more real 

value than the dazzling meteor which flashes across 

half the firmament. Win prizes and honours if you 
can. If you have the other qualities necessary for 

success in this world, such distinctions will only aCt 

on you as a mental tonic, a sharp but necessary spur 

to goad you on to reach the goal; but if, in spite of 
all your industry and perseverance, you find your¬ 

self at the bottom of the list, comfort yourself with 
the feeling that as long as you possess industry, 

honesty, and courage, the greater and more endur¬ 

ing prizes of the world are still open to you. 

Twenty years ago the late J. G. Edgar wrote a 
charming boy’s book, entitled the “ Boyhood of Great 

Men.” For the encouragement of those who have 

been unsuccessful in carrying off prizes at school or 

college, will no one write a companion to this, to 

be called the “ Manhood of Great Boys ? ” 

In a leader on the subject of competitive examina¬ 
tions and the cramming system generally, the Times 
makes the following apposite and incisive remarks:— 

“ Several circumstances have combined of late to direCt 
public attention to the subjedt of examinations. Cam¬ 
bridge, as we saw a short time ago, is forced seriously 
to consider the system of entrance scholarships; and a 
correspondent has recently invited attention to the mis¬ 
chievous system of entrance scholarships established in 
public schools. Even if examinations were a good in 
themselves, it would still be possible to have too much of 
a good thing, and very many competent judges are already 
beginning to dread an educational surfeit in this respedt. 
But, to our thinking, examinations, so far from being a 
good in themselves, can hardly be placed higher than the 
category of necessary evils. They are a burden to the ex¬ 
aminer and to the teacher, exadtly in proportion as each 
is efficient and conscientious, and they are very far from 
being an unalloyed benefit even to the examinee. But 
they are not the less in many cases necessary ; they are at 
least a rough test of merit, capacity, and attainment, and 
therefore, where these have to be tested for any specific 
purpose, it is hardly possible to dispense with examina¬ 
tion altogether. But to admit this much is very far from 
saying that examinations should be made, what they are 
fast becoming, the be-all and end-all of educational pro¬ 
cesses. From the tender age of ten or eleven to that of 
manhood and upwards nearly every boy of promising parts 
in this country lives with the constant fear of examina¬ 
tions before his eyes. If he is more than usually sue* 
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cessful, at the end of the process he is likely to enjoy for 
the next few years, or, indeed, as long as he chooses, the 
distinguished privilege of examining his juniors in their 
turn. Thus the examination fever spreads far and wide. 
It spares neither age nor sex ; for women, with singular 
perversity, have claimed as a privilege what boys and men 
alike regard with aversion. It has long ago pervaded 
education, and its contagion is now beginning to infedt 
the whole range of modern letters. Literature, ancient 
and modern, is regarded as so much material for exami¬ 
nation to be reproduced in the form best calculated to 
win marks in a competition. History is cut up into 
“periods” and “epochs,” and then reduced into sum¬ 
maries, so that whoso runs may read or teach, examine 
or be examined. The old Universities, which once could 
boast of a learned press and still occasionally publish 
works not unworthy of English scholarship, devote their 
chief literary energies to the publication of manuals re¬ 
quired in the various examinations they have undertaken 
to conduct. The work is excellently done, no doubt, 
though it is hardly of a kind which befits the dignity of an 
Academical press. But the examination spirit is rampant, 
and the Universities are forced to yield to it. The pity of 
it is that they take to the task so kindly and seem so 
entirely contented with it. 

“ The evil of all this is unquestionably great and grow¬ 
ing. We need not dwell on the diastrous effedts, well 
known to schoolmasters and college tutors, of the 
premature forcing for the purpose of competitive exami¬ 
nation to which so many boys of tender years are now 
submitted in public schools. It is rather to the general 
effedts of the modern tendency to make examination the 
sole test and crown of all processes of education that we 
wish to draw attention. This tendency entirely distorts 
every rational view of what education is and should 
be. It makes of the pupil a mere racer, and one who 
contends for heavy pecuniary stakes. It makes of the 
teacher a trainer whose whole prosperity depends, not on 
his power of imparting sound knowledge and drawing 
out the natural capacities of the mind, but on his skill in 
preparing his pupils for a particular competition. It makes 
of the examiner a judge, not of mental capacity and sound 
information generally, but of those qualities alone which 
are readily estimated in marks. In addition to all this 
the system tends inevitably to force teaching and examining 
alike into a narrow and mechanical groove. Even if a 
particular teacher has a special taste and regard for some 
subjedt out of the ordinary range of the examination for 
which he is preparing his pupils, he dare not lead them in 
the direction in which he would probably do them most 
good, for fear they should fail to get credit for their work 
in the coming ordeal, on which their whole success in 
life may depend. He is forced to scan with anxious scru¬ 
tiny the line that the examination has previously taken, 
in the confidence, very rarely misplaced, that it will take 
the same line again. For the examiner knows that he, 
too, must not go beyond certain well-understood limits. 
It he does, he will be regarded as crotchety, unfair, and 
pedantic. Every experienced teacher knows to his cost 
how the attempt to lead his pupils towards some collateral 
line of study not diredtly recognised in an examination is 
frustrated at once by their refusal to take any interest in 
subjects that will not “ pay.” Every examiner knows 
that the insertion in his papers of a question lying some¬ 
what out of the recognised range and groove is simply so 
much waste of time and labour. Hence, under the influ¬ 
ence of examinations, the treatment of every subject, 
great and small, is divided, by an impassable barrier, into 
the dark and boundless range of the negledted and the 
unknown, which the teacher must leave unnoticed and 
the examiner dares not explore, and the narrow field, 
brilliantly illuminated and minutely surveyed, which the 
pupil is taught to regard as alone worthy of notice. Even 
thus we have not exhausted the evil effedts of thus sub¬ 
stituting examination for education. The whole system 
gives the successful competitors an exaggerated sense of 
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the importance of the victories they have won. It unduly 
stimulates their earlier efforts, while it paralyses their later 
and more mature Energies. A high wrangler or a first- 
class man thinks that the battle of life is won. He has 
learnt all that he can learn, has done all that he needs to 
do. He despises knowledge which lies outside the exa¬ 
mination range as musty, pedantic, and unprofitable. He 
thinks meanly of men who have not been examined so 
often or so successfully as himself. He owes all that he 
is, and has, and knows to having been examined : he be¬ 
lieves in the process, and he aims at nothing higher than 
being in his turn an examiner himself. Then, indeed, his 
fate is sealed: he might have been a student, a scholar, 
or a philosopher if he had not been taught to look at all 
knowledge through the distorting medium of examina¬ 
tions; he might even have succeeded in life, in spite of 
early obstacles and mischievous training, if he had not been 
led to believe that that success was already won at its out¬ 
set. But he becomes a mere subordinate wheel in a vast 
and exacting machine ; his existence is passed in a weary 
and monotonous round of setting papers and looking them 
over, of assigning marks and adding up their total, of com¬ 
paring results with his colleagues and striving to gauge 
human nature by impossible measurements and fallacious 
standards, until at last he comes to believe that there is 
no better fate in store for human beings than to become 
just what he is himself. 

“ The pidture we have drawn is highly coloured, perhaps, 
but it will the better serve to illustrate the inevitable con¬ 
sequences of making examination supreme, instead of keep¬ 
ing it in proper subordination to the higher purposes of edu¬ 
cation. It used to be said that in some districts of England 
a man could be supported by charity from his cradle to 
his grave. We have changed all that, and in the place of 
indiscriminate charity we have established the supremacy 
of examinations at every turn in life. Is the result so 
entirely satisfactory that we can regard it as final and 
irrevocable ? Is it not possible that, as so often happens, 
we have confounded ends with means and made a success¬ 
ful examination the paramount purpose, instead of merely 
the indispensable test, of educational training? What, in 
fact, is the actual result ? Education is doubtless im¬ 
proved in its lower ranges, and the public service of the 
country has been purged of mere favour and nepotism. 
These are valuable and indisputable gains ; but they would 
be purchased dearly by the sacrifice of high aims in 
academical culture and the absorption of some of the 
best capacity of the country in a kind of work which 
extinguishes original study and paralyses all intellectual 
independence. If we persist in absorbing some of the 
best capacity of Oxford and Cambridge in the perpetual 
conduct of trivial and elementary examinations, can there 
be any reasonable chance of those Universities producing 
results proportionate to their fame and endowments in 
the real work of learning ?” 

Such sentiments coming from the leading journal 
will be read with gratification by all true friends of 
education, who will rejoice to seethe Times joining 
in the battle against the cram system, a battle which 

the Chemical News has fought unflinchingly from 
its first number. 

UNIVERSITIES AND COLLEGES. 

UNIVERSITY OF LONDON. 

1 Candidates for any Degree granted by this University 
are required to have passed the Matriculation Examina¬ 
tion, to which no candidate is admitted unless he has 
produced a certificate showing that he has completed his 
sixteenth year. 

The Fee for this examination is ;£a« 
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London University Examinations. 

The Examination will be held on Monday, January 
X2th, 1880. It is conducted by means of Printed Papers ; 
but the Examiners are not precluded from putting, for the 
purpose of ascertaining the competence of the Candidates 
to pass viva voce questions to any Candidate in the sub- 
jedts in which they are appointed to examine. 

Candidates are not approved by the Examiners unless 
they have shown a competent knowledge in each of the 
following subjects :—Latin. Any two of the following 
Languages :—Greek, French, German, and either Sanskrit 
or Arabic. Arithmetic and Algebra. Geometry. The 
English Language and English History. Natural Philo¬ 
sophy. Chemistry. 

The Papers in Latin and Greek will contain passages 
to be translated into English, with questions in Grammar 
and History and Geography arising out of the subjects 
of the books seledted. Short and easy passages will 
also be set for translation from other books not so seledted. 
A separate paper will be set containing questions in Latin 
Grammar, with simple and easy sentences of English to 
be translated into Latin. 

Candidates may substitute German for Greek. 
The papers in French and German will contain pas¬ 

sages for translation into English, and questions in Gram¬ 
mar, limited to the Accidence. The paper in Sanskrit or 
Arabic will contain passages for translation into English, 
and questions in Grammar. 

The examination in the English Language and English 
History includes Orthography ; Writing from Didtation ; 
the Grammatical Slrudture of the Language. 

History of England to the end of the Seventeenth Cen¬ 

tury. 
That in Mathematics includes the ordinary Rules of 

Arithmetic; Vulgar and Decimal Fradtions ; Extradtion 

of the Square Root. 
Addition, Subtradtion, Multiplication, and Division of 

Algebraical Quantities ; Proportion; Arithmetical and 
Geometrical Progression ; Simple Equations. 

The First Four Books of Euclid, orthesubjedts thereof. 
The Questions in Natural Philosophy are of a stridtly 

elementary charadter ; they include Mechanics, Hydro¬ 
statics, Hydraulics, Pneumatics, Optics, and Heat. 

The Examination in Chemistry is—Chemistry of the 
Non-metallic Elements ; including their compounds— 
their chief physical and chemical charadters—their pre¬ 
paration—and their charadteristic tests. 

A Pass Certificate, signed by the Registrar, will be 
delivered to each Candidate who applies for it, after the 
Report of the Examiners has been approved by the Senate. 

If in the opinion of the Examiners any Candidates in 
the Honours Division of not more than Twenty years of 
age at the commencement of the Examination possess 
sufficient merit, the first among such Candidates will 
receive an Exhibition of thirty pounds per annum for 
the next two years ; the second among such Candidates 
will receive an Exhibition of twenty pounds per annum for 
the next two years ; and the third will receive an Exhibi¬ 
tion of fifteen pounds per annum for the next tyvo years ; 
such exhibitions are payable in quarterly instalments, 
provided that on receiving each instalment the Exhibi¬ 
tioner declares his intention of presenting himself either 
at the two Examinations for B.A.,or at the two Examina¬ 
tions for B.Sc., or at the First LL.B. Examination, or at 
the Preliminary Scientific and First M.B. Examinations, 
within three academical years* from the time of his 
passing the Matriculation Examination. 

* By the term “ Academical Year ” is ordinarily meant the period 
intervening between any Examination and an Examination of a 
higher grade in the following year ; which period may be either 
more or less than a Calendar year. Thus the interval between the 
First Examinations in Arts, Science, and Medicine, and the Second 
Examinations of the next year in those Faculties respectively, is 
about sixteen months, whilst the interval between the Second B.A. 
Examination and the M.A. Examination of the next year, or between 
the Second B.Sc. Examination and the D.Sc. Examination of the 
next year, is less than eight months. Nevertheless, each of these 
intervals is counted as an “ Academical Year.” 

Under the same circumstances, the fourth among such 
Candidates will receive a prize to the value of ten 
pounds in books, philosophical instruments, or money; 
and the fifth and sixth will each receive a prize to the 
value of five pounds in books, philosophical instruments, 
or money. 

Any Candidate who may obtain a place in the Honours 
Division at the Matriculation Examination in January is 
admissible to the First B.A. or to the First B.Sc. Ex¬ 
amination in the following July. But such Candidate wili 
not be admissible to the Second B.A. or to the Second 
B.Sc. Examination in the ensuing year, unless he has 
attained the age of eighteen years. 

First B.Sc. Examination. 

The First B.Sc. Examination will be held in July, 1880. 
No Candidate (with the exception of such as have 

obtained Honours at the Matriculation Examination in 
' the preceding January) is admitted to this Examination 

1 within one academical year of the time of his passing the 
Matriculation Examination. 

The Fee for this Examination is £5. 
The Examination embraces the following subjects:— 

Pure and Mixed Mathematics, Inorganic Chemistry, Ex¬ 
perimental Physics, and General Biology. 

Examination for Honours. 

Any Candidate who has passed the First B.Sc. Exam¬ 
ination in all its subjects may be examined at the Honours 
Examination next following the First B.Sc. Examination 
at which he has passed for Honours in (1) Mathematics, 
(2) Experimental Physics, (3) Chemistry, (4) Botany, and 
(5) Zoology ; unless he has previously obtained the Exhi¬ 
bition in Pure and Mixed Mathematics at the First B.A. 
Examination, in which case he will not be admissible to 
the Examination for Honours in that subjedt; or unless 
he has previously obtained the Exhibition at the Prelimi¬ 
nary Scientific (M.B.) Examination in either of the 
subjedts which are common to it with the first B.Sc. 
Examination, in which case he will not be admissible to 
the Examination for Honours in that subjedt. 

Candidates for Honours in Chemistry will be examined 
in Inorganic Chemistry, treated more fully than in the 
Pass Examination. In addition, they will be examined 
pradtically in Simple Qualitative and Quantitative Analy¬ 
sis. This Examination, which will consist of six hours’ 
examination by printed papers and of six hours’ pradtical 
work, will take place on Thursday and Friday in the 
same week with the Examination for Honours in Mathe¬ 
matics, commencing on each day at 10 a.m. 

In the Examination for Honours, the Candidate, not 
being more than 22 years of age at the commencement of 
the Pass Examination, who most distinguishes himself in 
Chemistry or Experimental Physics, will receive an Exhi¬ 
bition of £40 per annum for the next two years. 

Second B.Sc. Examination. 

The Second B.Sc. Examination will be held in Odtober, 

1880. 
Candidates for this Examination are required to have 

passed the First B.Sc. Examination at least one academ¬ 
ical year previously. 

The Fee for this Examination is £5. 
The regulations are framed with the view of allowing 

the candidate to bring up any three of the following nine 
subjedts :— 

1. Pure Mathematics. 
2. Mixed Mathematics. 
3. Experimental Physics. 
4. Chemistry. 
5. Botany, including Vegetable Physiology. 
6. Zoology. 
7. Animal Physiology. 
8. Physical Geography and Geology. 
9. Logic and Psychology. 
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It is understood the amount of proficiency expected in 

each of the three subjects chosen will be that which the 
candidate might attain by the steady devotion to it of 
about one-third of the sessional work of a diligent student. 

Examination for Honours. 

Any Candidate who has passed the Second B.Sc. Exam¬ 
ination, and has not previously passed the Second B.A. 
Examination, may be examined at the Honours Examina¬ 
tion next following the Second B.Sc. Examination at 
which he has passed, for Honours in (x) Mathematics, 
(2) Logic and Psychology, (3) Experimental Physics, 
(4) Chemistry, (5) Botany, (6) Zoology, (7) Physiology, 
(8) Physical Geography and Geology; provided that he 
shall have gone through the Pass Examination in the 
corresponding subjeft or subjedts immediately before. 
And any Bachelor of Arts who has passed the Second 
B.Sc. Examination may under the same conditions be 
examined for Honours in one or more of the above men¬ 
tioned subjedts, unless he have previously obtained a 
Scholarship at the Second B.A. Examination in either of 
the first two of those subjedts, in which case he shall not 
be admissible to the Examination for Honours in that 
subjedt. 

The examination for Honours in Chemistry will take 
place on Monday and Tuesday in the second week after 
the conclusion of the Pass Examination ; on Monday by 
printed papers (chiefly on Organic Chemistry), and on 
Tuesday by practical exercises in Simple Qualitative and 
Quantitative Analysis. 

The candidate, being not more than 23 years of age, 
who most distinguishes himself in Chemistry, will receive 
£50 per annum for the next two years, with the style of 
University Scholar. 

Doctor of Science. 

The examination for the Degree of Dodtor of Science 
takes place annually within the first twenty-one days of 
June, and the examination in each branch occupies four 
days. 

No candidate is admitted to the examination for the 
Degree of D.Sc. until after the expiration of two Aca¬ 
demical Years from the time of his obtaining the Degree 
of B.Sc. in this University, unless he shall have passed 
the Second B.Sc. Examination in the First Division at 
least two Academical years subsequently to having passed 
the first B.Sc. Examination, in which case he shall be 
admitted to the examination for the Degree of Dodtor in 
Science at the expiration of one Academical Year from the 
time of obtaining his B.Sc. Degree. 

The Fee for this Examination is £10. 
Every candidate for the degree of D.Sc is examined in 

some one or more of the various branches of Physical, 
Biological, or Mental Science, to be seledted by himself; 
and no candidate is approved by the examiners unless he 
has shown a thorough pradtical knowledge of the principal 
subjedt and a general acquaintance with the subsidiary 
subjedt or subjedts, specified as belonging to the branch 
so seledted. He is expedted to be so fully conversant with 
the principal subjedt he may seledt as to be able to go 
through any examinational test (whether theoretical or 
pradtical) of his acquirements in it that can be fairly 
applied. Candidates, when giving notice, must specify 
the branch or branches in which they desire to be ex¬ 
amined. 

Branch IV. of Physical Science. 

Inorganic Chemistry. 

Principal Subjedt—Inorganic Chemistry. 
Subsidiary Subjedt—Either Organic Chemistry ; or 

Mineralogy, Crystallography, and Chemical Technology 
in its relations to Inorganic Chemistry. 

Branch V., Organic Chemistry. 

Principal Subjedt—Organic Chemistry. 
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Subsidiary Subjedts—Either Inorganic Chemistry; or 
Chemical Technology in its relations to Organic Che¬ 
mistry, and the Chemistry of Animal and Vegetable Life. 

Preliminary 'Scientific (M.B.) Examination. 

This examination will be held in July, 1880. 
No Candidate is admitted to this examination until he 

has completed his seventeenth year, and has either passed 
the Matriculation Examination* or taken a Degree in Arts 
in one of the Universities of Sydney, Melbourne, Calcutta, 
or Madras (provided that Latin was one of the subjedts in 
which he passed). The fee for this examination is five 
pounds. 

Candidates for the degree of M.B. are strongly recom¬ 
mended by the Senate to pass the Preliminary Scientific 
Examination before commencing their regular medical 
studies ; and to devote a preliminary year to preparation 
for it according to the following programme :—Winter 
Session : Experimental Physics ; Chemistry (especially 
Inorganic) ; Zoology. Summer Session : Pradtical Che¬ 
mistry (Inorganic) ; Botany. 

Any candidate who has passed the Preliminary Scien¬ 
tific (M.B.) Examination, may be examined at the Honours 
Examination next following the Preliminary Scientific 
Examination at which he has passed, unless he has pre¬ 
viously obtained an Exhibition in any one of the subjedts 
at the First B.Sc. Examination, in which case he is not 
admissible to the Examination for Honours in that 
subjedt. 

Candidates for Honours in Chemistry are examined in 
Inorganic Chemistry, treated more fully than in the Pass 
Examination. In addition they are examined pradtically 
in Simple Qualitative and Quantitative Analysis. 

Examination in Subjects relating to Public Health. 

A Special Examination will be held in December in 
subjedts relating to public health. 

No candidate is admitted to this Examination unless he 
has passed the Second Examination for the Degree of 
Bachelor of Medicine in ths University at least one year 
previously ; nor unless he shall have given notice of his 
intention to the Registrar at least two calendar months 
before the commencement of the Examination. 

The Fee for this Examination is £5. 
Candidates are examined in the following subjedts :— 
Chemistry and Microscopy, in relation to the examina¬ 

tion of Air, Water, and Food. 
Meteorology and Geology, as far as they bear on the 

duties of Health Officers, viz.General knowledge of 
Meteorological Conditions; Reading and Corredtion of 
Instruments. General knowledge of Soils; their Con¬ 
formation and Chemical Composition. 

Vital Statistics, in reference to the methods employed 
for determining the Health of a Community; Birth-rate; 
Death-rate; Disease-rate ; Duration and of Expedtancy of 
Life. Present amount of Mortality, and its causes, in 
different Communities.' 

Hygiene.—General principles of Hygiene. Special 
topics:—Soil. Construction of Dwellings. Conservancy 
of Cities. Unhealthy Trades. Supply of Food to Cities, 
and Examination of Food. Disposal of Sewage. Water- 
supply. 

Medicine, in reference to the origin, spread, and method 
of prevention of Diseases generally, but especially those 
of the Epidemic class. 

Sanitary Engineering, as far as regards the arrange¬ 
ments connected with Water-supply, Sewerage, and Ven¬ 
tilation. A knowledge of the reading of Plans, Sections, 
Scales, &c. 

* Candidates who pass in all the subjedts of the Preliminary Scien¬ 
tific (M.B.) Examination, and also pass at the same time in the Pure 
Mathematics of the First B.Sc. Examination, or who have previously 
passed the First B.A. Examination, are considered as having passed 
the First B.Sc. Examination. The attention of such candidate 
diredted to the fadt that, under the new regulations for the B.Sc. 
D egree, this degree may be obtained by passing at the Second B.Sc, 
E xamination in the three Biological subjedts only. 

London University Examinations. { 
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Sanitary Law, as far as it relates to the duties of Officer 
of Health. A knowledge of the powers given under the 
various Sanitary Adis, as defined in the Instructions issued 
by the Local Government Board, and of the methods of 
procedure in special cases. 

The Examination, which is both written and practical, 
extends over four days. 

Gilchrist Scholarships. 

1. A Scholarship of the value of Fifty Pounds per 
annum, and tenable for three years, is annually awarded 
to the highest among those candidates at the June 
Matriculation Examination who have been approved by 
the Principal of University Hall as fit to be received into 
that Institution with a view to the prosecution of their 
studies in University College for Graduation in one of the 
four Faculties of the University of London ; provided that 
such Candidate pass either in the Honours List or in the 
First Division.—Particulars may be obtained on applica¬ 
tion to the Principal of University Hall, Gordon Square, 
W.C. 

2. A similar Scholarship is annually awarded to the 
Candidate from the Royal Medical College, Epsom, who 
at the June Matriculation Examination stands highest 
among the Candidates approved by the Head Master of 
that Institution, and who passes either in the Honours 
List or in the First Division ; on condition of his prose¬ 
cuting his studies during the tenure of his Scholarship 
with a vierv to Graduation in one of the four Faculties of 
the University of London.—Particulars may be obtained 
on application to the Secretary of the Royal Medical 
College, 37, Soho Square, W. 

3. A similar amount is annually offered to Candidates 
intending to pursue, at Owens College, Manchester, their 
studies for Graduation in one of the four Faculties of the 
University of London; a single Scholarship of Fifty 
Pounds per annum for three years being awarded to the 
highest of those Candidates at the June Matriculation 
Examination who shall have been previously approved by 
the Principal of Owens College, provided that he pass in 
the Honours Division ; or, in case no Candidate should 
so pass, two Scholarships, each of Twenty-five Pounds 
per annum, being awarded to the two Candidates as afore¬ 
said who shall stand highest in the First Division.—Parti¬ 
culars may be obtained on application to the Principal of 
Owens College, Manchester. 

Particulars of the Colonial and Indian Scholarships 
may be obtained on application to the Secretary of the 
Gilchrist Educational Trust, University of London, W. 

SCIENCE AND ART DEPARTMENT OF THE 

COMMITTEE OF COUNCIL ON EDUCATION, 

SOUTH KENSINGTON. 

A sum of money is voted annually by Parliament for 
scientific instruction in the United Kingdom. The object 
of the grant is to promote instruction in Science, 
especially among the industrial classes, by affording a 
limited and partial aid or stimulus towards the founding 
and maintenance of Science schools and classes. 

In order to place a science school or class in connection 
with the Science and Art Department, an approved com¬ 
mittee, consisting of at least five well known and respon¬ 
sible persons, must be formed. 

The following are the sciences towards instruction in 
which aid is given by the Science and Art Department:— 
Practical, Plane, and Solid Geometry ; Machine Con¬ 
struction and Drawing; Building Construction ; Naval 
Architecture and Drawing; Pure Mathematics; Theoretical 
Mechanics ; Applied Mechanics ; Acoustics, Light, and 
Heat; Magnetism and Electricity ; Inorganic Chemistry; 
Organic Chemistry; Geology; Mineralogy; Animal Physio¬ 
logy; Elementary Botany; Biology, including Animal and 
Vegetable Morphology and Physiology; Principles of 
Mining; Metallurgy; Navigation; Nautical Astronomy; 
Steam ; Physiography ; Principles of Agriculture. 
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The aid is given in the form of—1. Public examinations, 
in which Queen’s Prizes are awarded, held at all places 
complying with certain conditions ; 2. Payments on re¬ 
sults as tested by these examinations; 3. Scholarships 
and Exhibitions; 4. Budding grants; 5. Grants towards 
the purchase of fittings, apparatus, &c.; 6. Supplementary 
grants in certain subjects, and special aid to teachers and 
students. 

The examinations are held about the month of May 
under the superintendence of the local committees and 
local officers. The examination papers are prepared by 
the professional examiners in London. An evening is set 
apart for one or more subjects, so that the examination in 
each subject is simultaneous over the whole kingdom. 

A packet of examination papers is sent to each local 
examination secretary, who opens it in the presence of 
the committee and candidates. The committee is held 
responsible that no unfair means of any description are 
used in working the papers, and that the rules of the 
Department are strictly complied with. 

The examinations are of two kinds, but held together, 
viz.— 

a. The Class examinations, of which there are two 
grades or stages ; the first stage or elementary examina¬ 
tion, and the second stage or advanced examination. 
The successful candidates in both stages are divided into 
1st and 2nd class. 

b. The Honours examination of a highly advanced 
character. In this there are also two classes. 

Any person however taught may sit at any one of these 
examinations. 

The Queen’s prizes, consisting of books or instruments, 
are also given to all candidates who are successful in ob¬ 
taining a first class in either stage of the class examina¬ 
tions. 

The payments on results are made only on account of 
the instruction of students of the industrial classes, or on 
account of the instruction of their children. They are_ 
£2 for a first class, and for a second class, in each 
stage of the class examinations, and £2 and ^4 for a 
second or first class respectively in honours. Special 
extra payments are made in attendance in organised 
Science Schools. Special payments are also made for 
Chemistry. 

There are also two forms of scholarship in connection 
with elementary schools. 

a. In the Elementary School Scholarship £5 are granted 
to the managers of any elementary school for the support 
of a deserving pupil selected by competition, if they 
undertake to support him for a year and subscribe £5 for 
that purpose. The payment of £5 by the Science and 
Art Department is conditional on the scholar passing in 
some branch of science at the next May examination. 

b. In the Science and Art Scholarship, which is of a 
more advanced character, a similar contribution of £5 is 
required on the part of the locality, and a grant of ^jio is 
made by the Department towards the maintenance, for 
one year, of the most deserving pupil or pupils in ele¬ 
mentary schools who have passed certain examinations 
in science and in drawing. 

In both these cases the scholar must be from twelve to 
sixteen years of age, and one scholarship is allowed per 
100 pupils in the school. 

There are also two forms of Exhibitions. These are:_ 
a. Local Exhibitions to enable students to complete 

their education at some college or school where scientific 
instruction of an advanced character may be obtained. 
Grants of ,£25 per annum, for one, two, or three years 
are made for this purpose when the locality raises a like 
sum by voluntary subscriptions. And if the student 
attend a State School, such as the Royal School of Mines 
in London, the Royal College of Chemistry in London 
or Royal College of Science in Ireland, the fees are 
remitted. 

b. Royal Exhibitions of the value of £50 per annum 
tenable for three years, to the Royal School of Mines, 

Science and Art Department Examinations. 
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London, and the Royal College of Science, Dublin, are 
given in competition at the May examinations. Six are 
awarded each year—three to each institution. The ex¬ 
hibitions entitle the holder to free admissions to all the 
Lectures, and to the Chemical and Metallurgical Labora¬ 
tories at those two institutions. 

The competition for the Whitworth Scholarships, 
tenable for three years, is also in part determined by the 
results of the May examinations. 

A grant in aid of a new building, or for the adaptation 
of an existing building, for a School of Science may be 
made at a rate not exceeding 2s. 6d. per square foot of 
internal area, up to a maximum of £500 for any one 
school, provided that certain conditions are complied with 
and that the school be built under the Public Libraries 
and Museums ACt, or be built in connection with a School 
of Art, aided by a Department building grant. 

A grant towards the purchase of fittings, apparatus, 
diagrams, &c., of 50 per cent of the cost of them is made 
to Science Schools. And where a school is furnished 
with a laboratory, properly fitted up, payments are made 
on account of students who during the year receive 
25 lessons in laboratory practice. 

Special extra grants in the form of capitation payments 
are made in fully organised Science Schools. 

examination in Classics and Mathematics, which may be 
done in the first or second term of residence, or, through 
the Oxford and Cambridge Schools Examination Board, 
or through the Senior Local Examinations, before 
commencing residence. He may then proceed to take 
a Degree in Arts, either continuing mathematical and 
classical study, and passing the ordinary examinations for 
B.A., or going out in one of the Honour Triposes. 

The scholarships, ranging in value from £20 to £80 
a year, are chiefly given for mathematical and classical 
proficiency. Scholarships are given for Natural Science 
in Trinity, St. John’s, St. Peter’s, Clare, Christ’s, Sidney, 
Pembroke, Caius, and Downing Colleges; the examina¬ 
tions being at Easter, and in June and October. 

The Chemical Laboratory of the University is open 
daily for the use of the Students. The Demonstrators 
attend daily to give instructions. 

Non-collegiate Students are allowed to attend certain 
of the College Lectures and all the Professors’ Lectures, 
and have the same University status and privileges as the 
other Students, They are under the superintendence of 
the Rev. R. B. Somerset, Orford House, Cambridge, from 
whom further information may be obtained. 

The following are the Lectures on Chemistry for 
the ensuing Academical Year : — 

UNIVERSITY OF OXFORD. 

Waynjlete Professor of Chemistry.—W. Odling, M.A., 

.R.S. 
Professor of Mineralogy.—N. S. Maskelyne, M.A., 

F.R.S. 
Every Student must reside in one or other of the Col¬ 

leges or Halls, or in licensed lodgings, for a period of three 
years, passing at least two examinations in Arts, and one 
in either Mathematics, Natural Science, Law, Modern 
History, or Theology, when, if he obtain a first, second, 
or third class, he can take his B.A. Degree; if he do not 
«-ain such honour he has to pass a third examination in 
Literis Humanioribus. 

Lectures by the Waynflete Professor on Mondays, and 
Thursdays at the Museum. 

LeCtures on Elementary Organic Chemistry will be 
given by the Aldrichian Demonstrator of Chemistry, Mr. 
W. W. Fisher, M.A., of Corpus Christi College, on 
Wednesdays and Saturdays, at n a.m.; and LeCtures on 
Elementary Inorganic Chemistry by Mr. W. F. Donkin, 
M.A., of Magdalen College, on Tuesdays and Fridays, 

at ix a.m. 
The Laboratory of the University will be open from 

10 a.m. to 4 p.m. daily, and instruction in Practical Che¬ 
mistry will be given by the Aldrichian Demonstrator, 
and by Mr. John Watts, B.A., of Balliol College. 

A Course of Practical Instruction in Organic Chemistry 
will be conducted by Mr. W. H. Pike, Ph.D. 

The fee for students working in the Laboratory for 
three days in the week during the Term is £3 ; for 
students working every day, £5. 

Scholarships of about the value of £75 are obtainable 
at Christ Church, Magdalen, and other colleges, by com¬ 
petitive examination in Natural Science. 

More detailed information may be obtained from the 
University Calendar; from the professors ; from E. Chap¬ 
man, Esq., M.A., Frewin Hall; and from the Sub- 
Librarian in the Radcliffe Library or the Museum. 

UNIVERSITY OF CAMBRIDGE. 

Professor of Chemistry.—G. D. Liveing, M.A., P.R.S. 
Jacksonian Professor of Natural and Experimental Phi¬ 

losophy.—J- Dewar, M.A., F.R.S. 
Demonstrators.—J. W. Hicks, M.A., W. J. Sell, B.A., 

and H. J. H. Fenton, B.A. 
The Student must enter at one of the Colleges, or as a 

Non-collegiate Student, and keep terms for three years by 
residence in the University. He must pass the previous 

Michaelmas Term, 1879. 

General Course, by the Professor of Chemistry, on 
Mondays, Wednesdays, and Fridays, at 12 noon. Begin 
OCt. 13. 

Spectroscopic Analysis, by the Professor of Chemistry, 
on Mondays, Wednesdays, and Fridays, at 1.30 p.m. 
Begin OCt. 17. 

Analysis, by the Professor and the Demonstrators of 
Chemistry. Daily. Begin OCt. 13. Also at St. John’s 
College, by Mr. Main. Begin OCt. 15. Also at Caius 
College, by Mr. Pattison Muir; begin OCt. 15. Also at 
Sidney College. Begin OCt. 14. 

Metals, by Mr. Pattison Muir. Monday, Wednesday, 
and Friday, at 10. Begin OCt. 15. 

Physical Chemistry, by the Jacksonian Professor, on 
Tuesdays, Thursdays, and Saturdays, at 12 noon. Begin 
OCt. 14. 

Elementary Organic Chemistry, by Mr. Main, at St. 
John’s College, on Tuesdays, Thursdays, and Saturdays, 
at 11 a.m. Begin OCt. 14. 

Volumetric Analysis, by a Demonstrator, on Tuesdays, 
Thursdays, and Saturdays, at 10 a.m. Begin OCt. 14. 

Catechetical LeCtures, by Mr. Lewis, at Downing Col¬ 
lege, on Mondays, Wednesdays, and Fridays, at 9 a.m. 
Begin OCt. 13. 

Elementary LeCtures on the more important Minerals, 
by the Deputy Professor of Mineralogy. 

Lent Term, 1880. 

General Course continued, by the Professor of Chemis¬ 
try, on Mondays, Wednesdays, and Fridays, at 12 noon. 
Begin Jan. 28. 

Analysis, by the Professor or Demonstrators of Chemis¬ 
try. Daily. Begin Jan. 19. Also at St. John’s College. 
Begin Jan. 30. Also at Caius College Laboratory. Begin 
Jan. 31. Also at Sidney College Laboratory. Begin 
Jan. 30. 

Organic Chemistry, by the Jacksonian Professor, on 
Tuesdays, Thursdays, and Saturdays, at 12 noon. Begin 
Jan. 29. 

General Course, begun by Mr. Main, at St. John’s Labo 
ratory, on Tuesdays, Thursdays, and Saturdays, at 11 a.m. 
Begin Jan. 28. 

Non-metallic Elements, by Mr. Pattison Muir, at Caius 
Laboratory, on Mondays, Wednesdays, and Fridays, at 
10 a.m. Begin Feb. 4. 

Catechetical LeCtures, by Mr. Lewis, at Downing Col¬ 
lege, on Mondays, Wednesdays, and Fridays, at 9 a.m. 
Begin Jan. 30. 



Chemi cal News, ] 

Sept. 12, 1879- f 

Easter Term, 1880. 

Some Special Department, by the Professor of Chemis¬ 
try, on Mondays and Fridays, at 12 noon. Begin April 14. 

Analysis, by the Professor or Demonstrators of Chemis¬ 
try. Daily. Begin April 26. Also at St. John’s College. 
Begin April 24. Also at Caius College. Begin April 25. 
Also at Sidney College Laboratory. Begin April 22. 

Elementary Chemistry, by the Demonstrator of Chemis¬ 
try, on Tuesdays, Thursdays, and Saturdays, at 12 noon. 
Begin April 13. 

General Course concluded, by Mr. Main, at St. John’s 
Laboratory, on Tuesdays, Thursdays, and Saturdays, at 
12 noon. Begin April 24. 

Elementary Organic Chemistry and Analysis, by Mr. 
Pattison Muir, at Caius Laboratory, on Mondays, Wed¬ 
nesdays, and Fridays, at 10 a.m. Begin April 26. 

Catechetical Leisures, by Mr. Lewis, at Downing Col¬ 
lege, on Mondays, Wednesdays, and Fridays, at 9 a.m. 
Begin April 30. 

Crystallography, by the Deputy Professor of Mine¬ 

ralogy. 

UNIVERSITY OF DUBLIN.—TRINITY COLLEGE. 

The Chemical Laboratory will re-open on October 1st, 

1879. 
The University Professor of Chemistry, Dr. Emerson Rey¬ 

nolds, F.R.S., assisted by the Demonstrator of Chemistry, 
Mr. Early, conducts the undermentioned Courses of 
Laboratory instruction :— 

The First Course of Practical Chemistry.—Michaelmas 
Term:—Qualitative Analysis and the Use of the Spec¬ 
troscope. Hilary Term : Volumetric and Simple Gravi¬ 
metric Analysis. Trinity Term: Organic Preparations 
and Analysis. 

Students can also attend the Professor’s LeCtures on 
General Chemistry, and repeat most of the experiments 
performed in the Theatre. 

This Course terminates on the last day of June. 
The Second or Advanced Course includes instruction in 

the higher branches of Experimental and Analytical 
Chemistry, and in Methods of Research. Students who 
take out this Course are free to devote their chief atten¬ 
tion to the study of special departments of Chemistry as 
applied to Arts and Industries. 

Summer Course of Practical Chemistry for Medical 
Students.—This Course commences on the first Monday 
in April and terminates on the 30th of June following. 
Students experiment in the Laboratory from 2 to 4 o’clock 
on Tuesdays, Thursdays, and Saturdays. 

Special Courses.—Students can enter at any time 
throughout the academic year for short terms of Labora¬ 
tory instruction in Medical or Pharmaceutical Chemistry, 
or in the Methods of Analyses of Water, Air, &c., for 
Sanitary Purposes. 

Lectures in Medical and Pharmaceutical Chemistry.— 
Dr. Reynolds lectures at 2 o’clock on Tuesdays, Thurs¬ 
days, and Saturdays, from the 1st of November to the 
31st of March following. 

All the classes are open to extra-Academic Students. 

KING’S COLLEGE. 
(Department of Engineering and Applied Science.) 

Professor of Chemistry.—C. L. Bloxam, F.C.S. 
Demonstrator of Practical Chemistry.—]. M. Thomson, 

F.C.S. 
Assistant Demonstrator.—G. S. Johnson, FkC.S. 
On Tuesday and Friday at 10.20 a.m. Students of the 

First Year are admitted to the Course of Theoretical and 
Applied Chemistry. The Course commences with a View 
of the Forces which concur to the production of Chemical 
Phenomena, after which the laws of Chemical Attraction 
are discussed, and the Non-metallic elements and their 
principal Compounds are described. 

The Metals and their principal compounds are next 
examined, care being taken to point out the applications 
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of the Science to the Arts; and the processes of the 
different Manufactures, of Metallurgy, and of Domestic 
Economy, are explained and illustrated. 

Examinations of the Class, both viva voce and by 
written papers, are held at interval during the course at 
the usual LeCture hour. 

Second Year.—Students attend in the Laboratory twice 
a week, on Tuesday and Friday, at 10.20, and they go 
through a course of Manipulation in the most important 
operations of Chemistry, including the first steps of 
Analysis. 

Any Student of this Department may be admitted to 
this Class at any period of his study on payment of an 
extra fee. 

Experimental and Analytical Chemistry in the Labora¬ 
tory.—The object of this Class is to afford to Students 
who are desirous of acquiring a knowledge of analysis, or 
of prosecuting original research, an opportunity of doing 
so under the superintendence of the Professor and De¬ 
monstrator ; Students may enter, upon payment of extra 
Fees, at any time except during the vacation, and for a 
period of one, three, six, or nine months, as may best suit 
their convenience. The laboratory hours are from ten till 
four daily, except Saturday, on which day the hours are 
from ten till one. 

In addition to the Laboratory Fee, each Student defrays 
the expenses of his own Experiments. The amount of 
this expense, which is comparatively trifling, is entirely 
under his own control. 

Special hours and fees are arranged for the convenience 
of such Third Year Students as wish to study Analytical 
Chemistry. 

Fees.—Chemistry per term, £3 3s. od.; per ann., 
£8 8s. od.; Practical Chemistry per term, £4 4s. od.; per 
ann., ,£8 8s. od. ; Experimental and Analytical Chemistry 
—One Month (daily attendance), £4 4s. od.; Three 
Months (daily attendance), £10 10s. od.; Six Months 
(daily attendance), £18 18s. od.; Nine Months (daily 
attendance), £26 5s. od. A student taking a month’s 
ticket may attend daily during 1 month, or 3 days a week 
during 2 months, or 2 days a week during 3 months. 

Rules as to Admission of Students. 

I. The Academical Year consists of Three terms : 
Michaelmas Term, from beginning of October to the week 
before Christmas ; Lent Term, from the middle of January 
to the week before Easter; Easter Term, from Easter to 
the beginning of July. 

II. The days fixed for the Admission of New Students 
in the Academical Year 1879 80, are Tuesday, September 
30, Tuesday, January 13, and Wednesday, April 14. 

UNIVERSITY COLLEGE. 

Faculty of Science. 

Chemistry.—Professor Williamson, Ph.D., F.R.S. 

I. General Course. 

LeCtures daily (except Saturday) from 11 to 12 a.m., 
up to the last week in March. 

Exercises on Tuesdays, Wednesdays, Thursdays, and 
Fridays, from 9 to 10 a.m. 

Fees for the Course, £j 7s.; Perpetual, £g gs.; for the 
Half Course, £4 4s.; for the Organic Course alone, £2 2s. 

Fee for the Exercise Class, £2 2s. 
The instruction in this Class is of two kinds, consisting 

partly of Experimental LeCtures by the Professor, partly 
of Exercises and personal instruction on the subject of 
the LeCtures by an Assistant. 

Attendance on the Exercise Class (conducted by Mr. 
Temple A. Orme, F.C.S.) enables Students to do their 
work more effectually and rapidly than they can do it by 
themselves. 

A. The first half of the course, to Christmas, includes 
those parts of Chemistry which are required for the 
Matriculation Examination of the University of London. 

Schools of Chemistry. 
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B. The second half of the Course, from January to 
March, includes the following subjects :— 

1. Preparation and properties of the chief Metals, in¬ 
cluding their characteristic reactions and most important 
salts. Detection of metallic poisons. Quantitative 
estimation of metals. Principles of classification. Mon¬ 
atomic, diatomic metals, &c. 

Organic Chemistry commences in the second week in 
February, and occupies five LeCtures weekly till about the 
end of March. It includes a study of the characteristics 
and metamorphoses of the chief organic acids, bases, 
alcohols, ethers, colouring-matters, &c. Methods of 
ultimate and proximate analysis. Determination of 
molecular weights. Theory of types; of compound 
radicals. Phenomena of fermentation, &c. 

Training of Teachers. 

Teachers of Chemistry are trained in the theory and 
practice of their profession. A two years’ Course is ab¬ 
solutely requisite for this purpose ; but Students will with 
advantage devote a longer period to it. 

The first year is occupied with attendance on the 
Courses of Chemistry and of Analytical Chemistry. In 
the second year the Student again attends the. Course of 
Chemistry, and is intrusted with teaching-work in con¬ 
junction with the Tutors of the class. At the same time 
he continues to work in the Laboratory at analysis and 
original research. 

In order to qualify themselves for rising to the higher 
ranks of the Profession, gentlemen remain for a further 
period, in which case they may obtain remunerative work 
in teaching through the recommendation of the Professor. 

It must not, however, be supposed that a study of 
Chemistry alone, however complete, is sufficient to 
qualify a man to teach the Science effectively. A com¬ 
petent knowledge of Physics, Mathematics, and either 
French or German must necessarily be acquired at some 
period of the Student’s Course. 

II.—Analytical and Practical Chemistry. 

A. Birkbeck Laboratory. 

Assistants.—C. A. Bell, B.A., M.B., and Frank L. Teed. 
When accompanied or preceded by attendance on the 

lectures on Chemistry, the Laboratory Course qualifies 
Students in the application of Chemistry to the Manu¬ 
facturing Arts, Metallurgy, Medicine, or Agriculture, &c. 
Instruction is given in the principles and processes of 
gas-analysis. 

The Laboratory and offices are open daily from 9 a.m. 
to 4 p.m., from the 3rd of October until the middle of July, 
with a short recess at Christmas and at Easter. Saturday, 
from g to 2. 

Fees, for the Session, 25 guineas; six months, 18 
guineas ; three months, 10 guineas ; one month, 4 guineas; 
exclusive of the expense of materials. 

B.—Summer Practical Courses. 

Chemical Theatre. 

1. Elementary Course. (Men.)—About Forty Lessons, 
of one hour each, commencing in the first week of May. 

The first six weeks of the Course are occupied by the 
study of the chief non-metallic elements and their simple 
compounds. Metallic salts, &c., are subsequently studied. 

Fees—including the cost of materials and apparatus : 
for the Course, £5 5s.; for a Second Course, ,£3 3s. 

2. Senior Course. (Men.)—This Course consists of 
Twenty Lessons of two hours each, commencing in the 
first week in May. 

The first half of the Course includes tests for fixed and 
volatile organic acids, nitrogenised acids, sugars, glycerin, 
alkaloids, &c. 

The second half of the Course includes tests for mineral 
poisons in organic mixtures; also tests for organic 
bodies, such as alkaloids, when mixed with other organic 
substances. 

Volumetric methods of the quantitative analysis of 
sugar and urea, chlorides, phosphates, hardness of water, 
alkalimetry, are practised. 

Analysis of milk .and ashes of blood. 
Fees—including the costs of materials and apparatus : 

for the Course, £5 5s.; for a Second Course, £3 3s. 

III.—Summer Matriculation Course. (Men.) 

Temple A. Orme, F.C.S. 

1 his Course includes those parts of Chemistry which 
are required for the Matriculation Examination of the 
University of London. 

The Course consists of about Twenty Lessons in PraCti- 
cal Chemistry, and of an equal number of oral lessons. 
These lessons will begin on April 13th, 1880, at 11. 

Fee, including cost of materials and apparatus, £4 4s. 

Elementary Chemistry. 

Chemical Theatre. (Women). 

LeCtures—Wednesday and Friday, from 4 to 5. 
A Class of Elementary Chemistry, including the sub¬ 

jects required for Matriculation, will be given during the 
Winter Session by C. A. Bell, B.A., M.B., Chief Assistant 
in the Chemical Laboratory, commencing Wednesday, 
October 8. 

The instruction will consist partly of LeCtures, partly 
of Laboratory Experiments performed by the Students. 

Fees for the Course, including use of apparatus and 
materials, £4 4s. 

Chemical Technology. 

Professor Charles Graham, D.Sc. 

Assistant.—Mr. Henry Brown. 
1 he Course of instruction in this Department is designed 

to afford to Students who propose to devote themselves 
to industrial pursuits in which Chemistry plays an im¬ 
portant part, or to prepare themselves for the profession 
of Consulting Chemist, the instruction essential for their 
success in their future line of work. It will also be 
found of great value in two of the branches (Organic and 
Inorganic Chemistry) in which the Degree of DoCtor of 
Science can be taken at the University of London. 

Assuming that the Student enters for a three years’ 
study, the following will give an idea of the nature of the 
work during the period :— 

In the first year the Student will attend LeCtures on 
Theoretical Chemistry, and work at Analytical Chemistry 
m the Chemical Laboratory, and will also attend LeCtures 
on Mathematics, Mechanics, and Physics. The Me¬ 
chanical Drawing Class should also be attended during 
the first year by all Students. 

In the second year, the Student will again attend the 
Lectures on Theoretical Chemistry, and will begin his 
study of Applied Chemistry by attendance on the LeCtures 
in this subject, and by practical work in the Laboratory 
on the applications of Chemistry. 

The third year will also be chiefly occupied with 
attendance on the LeCtures on Chemical Technology, 
and in practical work connected therewith in the 
Laboratory. 

In the second and third years the Student will, in ad¬ 
dition to the foregoing subjects, which are common to all, 
attend LeCtures and work at such other branches of 
Pure and Applied Science as may be deemed advisable 
after consultation with the Professor. 

Students entering the College with more advanced 
scientific knowledge will be able to shorten the Course 
described to two years, or even one year, as may be found 
advisable. 

For the convenience of those already engaged in busi¬ 
ness, and of those from other causes prevented from 
entering for a longer period of study, it is arranged that 
they can attend a Course of LeCtures upon any one sub¬ 
ject of Applied Chemistry without being required to attend 
any other lectures, either in Applied Chemistry or in other 

| subjects. 
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In the Session 1880-81, it is proposed to treat of the 
following subje<5ts:— 

(1) The Chemistry of the Alkali trade. 
(2) Soap, Glass, Pottery, Cements. 
(3) Agricultural Chemistry. 
(4) Distilling, Vinegar-making, Bread- and Biscuit¬ 

making, or the Chemistry of Brewing. 
Should a sufficient number of Students desire a Course 

of Ledtures on some subjedt of Applied Chemistry other 
than those above mentioned, the Professor will give such 
either in lieu of, or in addition to, those mentioned. 

Students desirous of working at subjects not included 
in the foregoing Courses, such as Photography and 
Photographic materials, Paper-making, Gas-tar produdts, 
the produdts of the Distillation of Wood, Tanning, and 
other Chemical industries, will receive individual instruc¬ 
tion in the Laboratory. ' 

Fees—for each Course, £2 2s.; for the four Courses to¬ 
gether, £5 5s. 

Chemical Laboratory. 

The instrudlion in the Laboratory in Chemical 
Technology, will consist of the examination and valuation 
of raw materials used, and of the final produdts obtained, 
in various manufadturing industries, and of experimental 
examination of the processes employed in the arts and 
manufadtures. 

The Laboratories are open daily from 9 a.m. to 4 p.m., 
from the 2nd of Odtober until the middle of July, with a 
short recess at Christmas and at Easter. Saturday, from 
9 to 2. 

Fees—for the Session, 25 guineas ; six months, 18 
guineas; three months, 10 guineas; one month, 4 guineas ; 
exclusive of the expense of materials. 

ROYAL SCHOOL OF MINES. 

The mode of instrudtion at the Royal School of Mines 
is by systematic Courses of Ledtures, by written and oral 
examinations, by practical teaching in the Laboratories, 
in the Drawing Office, and in the Field. 

To become Associates at the Royal School of Mines it 
is necessary to pass through the following course of study:— 

1st Year—Inorganic Chemistry, with pradtice in labora¬ 
tory ; Mechanical Drawing, both terms. 

2nd Year—1st Term, Applied Mechanics; Physics, with 
pradtice in Laboratory. 2nd Term, Mineralogy ; Mecha¬ 
nical Drawing, both terms. 

3rd Year (Mining Division)—1st Term, Mining; Assay¬ 
ing. 2nd Term, Geology, with pradtice in laboratory and 
field. Metallurgical Division, 1st and 2nd Terms—Me¬ 
tallurgy, with pradtice in laboratory. Geological Division, 
1st Term—Natural History, with pradtice in laboratory. 
2nd Term—Geology, with pradtice in laboratory and field; 
Palaeontological Demonstrations. 

The courses of instrudtion are distributed over three 
years, but those students who possess sufficient knowledge 
may, if they think fit, pass through the whole in two years, 
by presenting themselves during the current year for ex¬ 
amination in the subjedts allotted to the first and second 
years. 

Students desirous of obtaining the distinction of Asso¬ 
ciate of the Royal School of Mines, who have already 
acquired a knowledge of the subjedts of the first two years, 
may proceed at once to the courses of the third year, by 
passing the first class examinations in those subjedts before 
the Professors of the Royal School of Mines, and paying 
a fee of £1 for each examination. 

During the Session 1879-80 the following courses of 
Ledtures will be delivered :— 

40 Ledtures on Inorganic Chemistry, commencing Odt. 6, 
i879 i 3° Ledtures on Organic Chemistry, commencing 
Jan. 19, 1880, by E. Frankland, F.R.S. 

80 Ledtures on Biology, by T. H. Huxley, LL.D., F.R.S., 
commencing Odt. 6, 1879. ; 

36 Ledtures on Applied Mechanics, by T. M. Goodeve, 
M.A., commencing Odt. 6, 1879. 
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60 Ledtures on Physics, by F. Guthrie, F.R.S., com¬ 
mencing Nov. 17, 1879. 

80 Ledtures on Metallurgy, by J. Percy, M.D., F.R.S , 
commencing Odt. 20, 1879. 

60 Ledtures on Mining, commencing Nov. 10, 1879, and 
40 Ledtures on Mineralogy, commencing Feb. 23, 1879, by 
W. W. Smyth, M.A., F.R.S. 

50 Ledtures on Geology, by John W. Judd, F.R.S., 
commencing Feb. 23, 1880. 

20 Ledtures on Mechanical Drawing, by J. H. Edgar, 
M.A., commencing Odt. n, 1879. 

The Ledtures on Chemistry, Physics, Mechanics, Bio¬ 
logy, and Geology are delivered at the Science Schools, 
South Kensington, where instrudtion is also given in the 
Chemical, Physical, Biological, and Geological Labora¬ 
tories. The Ledtures on Mineralogy, Mining, Metallurgy, 
and Mechanical Drawing are given at the School of Mines 
in Jermyn Street, where the Metallurgical Laboratory is 
situated. 

The Laboratories for instrudtion in chemical manipula¬ 
tion, in qualitative and quantitative analysis, the technical 
application of analysis, and in the method of performing 
chemical researches, are under the diredtion of Dr. Frank¬ 
land, and will be opened on Wednesday, October 1, 1879. 

The charge for instrudtion in the Chemical Laboratory 
is £12 for three months, £g for two months, and ^5 for 
one month. 

The Metallurgical Laboratory is condudted by Mr. 
R. Smith, under the diredtion of Dr. Percy, and is 
devoted to pradtical instrudtion in Metallurgy, espe¬ 
cially in Assaying. The nature of this instrudtion will 
be adapted to the special requirements of the Student. 
It comprises :—Assaying in all its branches, especially of 
the more important metals, such as iron, copper, lead, tin, 
alloys of silver and gold, &c.; and the examination of 
ores and metallurgical produdts. 

The ability of the Student to make trustworthy assays 
is in every case thoroughly tested; and no certificate of 
competency is given to a Student who has not furnished 
satisfactory proof that he is able to obtain accurate 
results. 

The charge for instrudtion in the Metallurgical Labo¬ 
ratory is £15 for three months, £12 for two months, and 
£j for one month. 

Lectures to Working Men.—Short Courses of Ledtures 
at suitable periods of the year are given in the evening 
to Working Men. These courses are systematic, and 
arranged so as to illustrate, within a period of two years, 
the principal subjedts taught at the institution. Those 
for the ensuing Session include Geology, Metallurgy, 
Physics, and Biology. 

The following Exhibitions, Scholarships, and Prizes are 
awarded in connection with the School:— 

Nine Royal Exhibitions, each of £50 per annum, three 
of which are competed for annually at the May examina¬ 
tions of the Department of Science and Art. 

Two Royal Scholarships of ^15 each to the best students 
of the first year; and One Royal Scholarship of £25 to 
the best second year’s student. 

The Edward Forbes Medal and Prize for Biology and 
Palaeontology ; the De la Beche Medal for Mining ; and 
the Murchison Medal and Prize for Geology. 

The public will be admitted to the ledtures on payment 
of £4 for each course of 40 or more ledtures, and £3 for 
the course of 30 and under 40 ledtures. 

The fee for students desirous of becoming Associates is 
^30 in one sum on entrance, or two annual payments of 
£20 each. Students presenting themselves for re-examina- 
tion must pay a fee of £1 for each subjedt. 

Persons who have taken either a first or a second class 
certificate in the advanced stage in any subjedt in science 
at the examinations held by the Science and Art Depart¬ 
ment, and who show that they are bona fide Science 
Teachers, may attend the Day Ledtures gratuitously, pro¬ 
vided that they be examined in at least one subjedt, paying 

fee for such examination of £1 per course. 
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Perpetual Tickets are issued, which entitle the holder 
to attend all present and future courses of ledtures upon 
payment of £40. 

Officers of the Army and Navy, Her Majesty’s Consular 
and Diplomatic Officers, Officers of the Crown at home or 
on furlough, and adting Mine Agents and Managers of 
Mines, are admitted to the Ledtnres at half the above 
charges. 

UNIVERSITY OF ABERDEEN. 
Professor of Chemistry.—J. S. Brazier, F.C.S. 
I. Systematic Course.—The Ledtures are delivered on 

the first five days of each week during the College session. 
They commence with the discussion of the General 
Principles of Chemical Philosophy, including the Atomic 
Theory and the Chemical Relations of Heat. The Non- 
metallic and Metallic Elements and their Compounds are 
fully treated of, together with their more important appli¬ 
cations to the Arts. The latter part of the course is devoted 
to the subjedt of Organic Chemistry. Examinations are 
held at fixed periods during the Session. The fee is £3 3s. 

II. Practical Course.—This course is given during the 
Summer Session. It is chiefly devoted to pradtice in 
Qualitative Analysis, with the view of enabling the Student 
to test unknown substances, poisons, the animal secretions, 
&c. The fee is £3 3s. 

III. Laboratory Pupils.—The Chemical Laboratory is 
open during the College Session on the first five days in 
each week, from 10 a.m. till 3 p.m. The course of instruc¬ 
tion is under the diredtion of the Professor of Chemistry 
and of the Teaching Assistant. 

UNIVERSITY COLLEGE, BRISTOL. 

Professor of Chemistry.—E. A. Letts, Ph.D., F.R.S.E. 
Lecturer.—W. W. J. Nicol, M.A. 

Inorganic Chemistry. 
Monday, Wednesday and Friday, 10 to n. 
This Course will be continued during the First and 

Second Terms, and will relate to Chemical Philosophy, 
the Chemistry of the Non-Metals, and the Chemistry of 
the Metals. Special attention will be given to the 
applications of Chemistry to the arts and manufac¬ 
tures. Tutorial Ledtures will be given once a week by 
the Ledturer on those points in the course which require 
detailed explanation. 

Fee for the Course, £4 4s. 
For students who have paid Laboratory fees in the 

Session to the amount of £8 8s., this fee will be reduced 
to £3 3S. 

Chemical Analysis. 
A Course of about Twenty Ledtures to be delivered dur¬ 

ing the First and Second Terms. 
These ledtures are recommended to all studying Practi¬ 

cal Chemistry, and are intended to familiarise the stu¬ 
dent with the chief methods of Qualitative and Quantita¬ 
tive Analysis, and will partly take the form of demonstra¬ 
tions. 

Organic Chemistry. 
This Course will relate to the more important groups of 

the Carbon Compounds. 
Fee, £2 as. for this course alone ; £5 5s. for this and 

the Winter Course together. 

Practical Chemistry.—Laboratory Instruction. 
The Laboratory will be open daily from 10 a.m. to 5 

p.m., except on Saturdays, when it will close at 1 p.m. 
Instruction will be given in the Laboratory in all branches 
of Practical Chemistry, including Qualitative and Quanti¬ 
tative Inorganic and Organic Analysis, the preparation of 
Chemical Produdts, and Inorganic and Organic Research. 
Special facilities will be afforded to those who desire to 
study Pradtical Chemistry as applied to the different pro¬ 
cesses employed in the Arts and Manufactures. 

Fees— 

Per Session 
„ Two Terms 
,, One Term 
„ Month 

6 Days a 
Week. 

18 gns. 
13 „ 
7 .. 
3 i> 

3 Days a 
Week. 

10 gns. 
7^ >» 

4 .. 
2 i) 

2 Days a 
Week. 

7i g°s- 
5* >» 
3 >> 
I* » 

In order that Students may have an opportunity of 
acquiring some knowledge of Applied Chemistry, excur¬ 
sions to some of the Mines and Manufactories of the 
neighbourhood will be made once a fortnight (on Satur¬ 
days) during the Summer Term. They will be conducted 
by the Professor or by the Lecturer. Past or present 
Students of the College desirous of taking part in these 
excursions are invited to apply to the Professor of 
Chemistry at the commencement of the Summer Term. 

Evening Lectures. 

Lecturer.—W. W. J. Nicol, M.A. 
Tuesday and Thursday, 8 to 9. 
This course will consist of Two Lectures a week; they 

will be devoted to the consideration of the Principles of 
Chemistry and the Study of the chief Non-Metallic 
Elements. In treating of the various products under the 
latter heading special attention will be devoted to their 
applications in the Arts and Manufactures. 

Fee, 8s. per Two Terms. 

Practical Class. 

Professor.—E. A. Letts, Ph.D. 
Lecturer.—W. W. J. Nicol, M.A. 
Wednesday and Friday, 7 to 9. 
A Practical Class will be formed for instruction in 

Qualitative and Quantitative Analysis provided a sufficient 
number of Students enrol. The Fee for the course (ex¬ 
tending over the first and second terms) will be £4 4s. 

Scholarships. 
The following College Scholarships, open to women as 

well as men, will be competed for in October:— 
One Chemical Scholarship of the value of £25, tenable 

for one year. 
Three General Scholarships of the value of £25, £r5, 

and £10 respectively, tenable for one year. 
Four Scholarships for Women offered by the Clifton 

Association for Promoting the Higher Education of 
Women, will also be competed for. Of these, two 
will be entrance Scholarships; that is, they will be 
open only to those women who have not already com¬ 
menced systematic study at the College. The other two 
will be open to all women excepting past and present 
scholars. Each of the four will be of the value of £15, 
tenable for one year, at University College, Bristol. Two 
of them may be augmented up to the maxiumum sum of 
£50 each, should such aid be necessary. 

The Chemical Scholarship will be awarded principally 
by the marks obtained in Chemistry; but in case the best 
Candidates in it are nearly equal, account will be taken 
of their marks in other subjects. 

ROYAL AGRICULTURAL COLLEGE, 
CIRENCESTER. 

Chemical Department. 

Ledtures and Laboratory Instruction are given in Or¬ 
ganic, Inorganic, and Analytical Chemistry. 

THE YORKSHIRE COLLEGE, LEEDS. 
Professor of Chemistry.—T. E. Thorpe, Ph.D., F.R.S., 

F.C.S. 
Lecture Courses. 

1. General Course on Inorganic and Organic Chemistry 
—Monday, Tuesday, Wednesday, and Thursday, at 
4 p.m., from Odtober to the end of March. Fee for the 
Course, £4 4s. 
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2. Ledtures on Laboratory Pradtice and Chemical Cal¬ 
culations—Thursday, at 10 a.m., during the First and 
Second Series. Fee, £1 is. 

3. Lectures on the Chemistry of the Non-Metals — 
Saturday, at 12 a.m., during the First and Second Terms. 
Fee, 10s. 6d. 

Laboratory Courses. 

The College Laboratory will be open daily from 9 a.m 
to 1 p.m., and from 2 to 5 p.m., except on Saturdays,, 
when it will close at 1 p.m. 

Fees for the Session—Students working six days per 
week, ^17 17s.; four, ,£13 13s.; three ;£ii ns. ; two, 
£8 8s.; one, £4 4s. 

Class in Practical Chemistry, Saturday mornings, from 
9 to 12, during First and Second Series. Fee £1 ns. 6d. 

Practical Chemistry for Medical Students.—On Monday 
and Wednesday, from 9 to 11 a.m., from May to the end 
of July. 

Evening Classes. 

A Course of twenty Ledtures by Prof. T. E. Thorpe, 
F.R.S., on the Elements of Inorganic Chemistry (the 
Non-Metals) will begin during the first and second Terms, 
on Fridays, at 8 p.m., beginning Odtober 17. Fee, 10s. 6d. 

A Course of Twenty Ledtures by Mr. C. H. Bothamley 
on the Elements of Inorganic Chemistry (the Non-Metals) 
will be given during the first and second Terms, on Mon¬ 
days, at 8 p.m., beginning Odt. 13. 

Scholarships. 

The Cavendish Scholarship. Value £50 per annum, 
tenable for one year. Awarded for investigations made 
by the Candidates in any branch of Natural Science 
taught in the College. 

The Salt Scholarship. Value £20 per annum, tenable 
for two years. 

Akroyd Entrance Scholarships. Value £25 per annum, 
tenable for three years. Intended for the encouragement 
of the study of Natural Science. One of these Scholar¬ 
ships will be awarded annually, if in the opinion of the 
Examiners any Candidate shall possess sufficient merit. 

The Clothworkers’ Company Scholarships. Four 
Scholarships, each of the value of £25 per annum, and 
tenable for one year. Each Scholar will be required to 
attend regularly the Ledtures and Courses of instrudtion 
given in the First and Second Years’ Course of the De¬ 
partment of Textile Industries at the discretion of the 
Instrudtor. 

UNIVERSITY OF DURHAM. 

COLLEGE OF PHYSICAL SCIENCE, 

NEWCASTLE. 

Professor of Chemistry.—A. Freire-Marreco, M.A. 
Demonstrator—J. T. Dunn, B.Sc. 

Junior Division.—General Principles of Chemistry. 
History of the Non-Metallic Elements. History of the 
Metals and their more important Native and Artificial 
Compounds. Principles of Qualitative Analysis. Ele¬ 
ments of Organic Chemistry. Senior Division.—Organic 
Chemistry. Elements of Applied Chemistry, including 
Chemical Mineralogy and Analysis. 

Practical Chemistry.—The Laboratory is open from 
10 a.m. to 1 p.m., and from 2 to 5 p.m., except on Satur¬ 
days, when it closes at 1 p.m. Laboratory Fees.—Students 
working six days per week, £5 5s. per term; alternate 
days, £3 3s.; one day per week, £1 is. 

Arrangements for Laboratory work in the evening and 
during vacation will be made. 

The Session will commence on Odtober 6. 
Courses of Study.—Students will be distinguished into 

Regular and Occasional. Regular Students will be re¬ 
quired to follow such a course of study in the subjects 
professed in the College as will enable them to pass the 
Examinations for the title of Associate in Physical Science. 

Occasional Students will attend such classes as they may 
seledt. Every candidate for admission as a regular student 
must pass an examination on entrance, in reading, 
writing from dictation, English or Latin Gramm ar, 
arithmetic (includingdecimals), and geography. Registered 
students in medicine are exempted from this examination, 
or students who produce a certificate of having passed 
either of the two following examinations:— 

1. Durham Senior Examination of Persons not Mem¬ 
bers of the University, held in June. 

2. Durham Examination for Students in Arts in their 
first year, or any examination of a similar nature that may 
be accepted by the Council. 

Associateship in Physical Science.—Every candidate for 
the Associateship in Physical Science, will be required to 
satisfy the examiners in three, at least, of the four sub¬ 
jedts,—Mathematics, Physics, Chemistry, and Geology,— 
in an examination, to be held at the beginning of his 
second year. 

The examination in Chemistry comprisesGeneral 
Principles of Chemistry. Elements of Inorganic Chemistry. 
Elements of Quantitative Analysis, including a Practical 
Examination. 

The examination in Chemistry for Candidates at the 
end of their second year comprises:—Elements of 
Chemistry. Applied Chemistry. Advanced Qualitative 
Analysis, including a Practical Examination. Elements 
of Quantitative Analysis. 

Exhibitions.—Three Exhibitions of £15 each will be 
awarded in Odtober next, to Candidates desirous of 
attending the first year course of study in the College. 

Candidates must pass the entrance examination, and 
will, in addition, be examined in the following sub- 
jedts:—Algebra, up to Quadratic Equations. Euclid, 
Books I., II., and III. And one of the following special 
subjedts, to be seledted by the Candidate:—Geology.— 
Text Book: Page’s “ Introductory Text Book.” Heat.—■ 
Text Book: “ Orme on Heat.” Chemistry.—Text Book : 
Gill’s “ Chemistry for Schools,” omitting chapters xiii., 
xvi., xx., and xxi. Natural History.—Text Book: Nichol¬ 
son’s “Elementary Text Book of Zoology,” or Oliver’s 
Elementary Botany, Part I. 

Candidates must send their names to the Secretary, on 
or before the 27th of September, and specify, at the same 
time, the special subjedt in which they desire to be 
examined. 

The examination will be held at the College, and will 
commence on Monday, the 6th Odtober. 

Two similar Exhibitions will be awarded at the next 
examination of “Persons not members of the University,” 
which will be held at Durham, and elsewhere, in June 
next, to those candidates who shall most distinguish them¬ 
selves in subjedts allied to Physical Science. 

Scholarships. 

T. Y. Hall Scholarship.—This Scholarship, of the 
yearly value of £20, tenable for three years by students 
attending two or more of the classes, will be awarded on 
the result of the first examination for the Associateship 
in Science. 

Charles Mather Scholarship.—This Scholarship, of the 
yearly value of about ^40, will be awarded on the result 
of the Final Examination for the Associateship in Science, 
and is tenable for one year from the time of obtaining the 
Associateship in Science, provided the Scholar continues 
his studies in the College to the satisfadtion of the 
Professors. 

Nathaniel Clark Scholarship.—This Scholarship, of the 
value of ^15 for one year, will be awarded in Odtober to 
that student who shall pass the First Examination for the 
Associateship in Science, and who shall be most dis¬ 
tinguished in Chemistry and Geology. The Scholar will 
be required to attend the classes of Chemistry and Geology, 
so as to be 'qualified to take those subjedts for the Final 
Examination for the Associateship in June next. 
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OWENS COLLEGE, MANCHESTER. 

Professor and Director of the Chemical and Metallur¬ 
gical Laboratories.—H. E. Roscoe, B.A., Ph.D., F.R.S., 
F.C.S. 

Professor of Organic Chemistry.—C. Schorlemmer, 
F.R.S. 

Demonstrators and Assistant Lecturers.—Mr. W. C. 
Williams, F.C.S., Mr. Thomas Carnelley, D.Sc., and Mr. 
J. B. Hannay, F.C.S. 

Lecture Courses. 

Systematic Chemistry.—Junior Class.—Tuesday, Thurs¬ 
day, and Saturday, from 9.30 to 10.30 a.m., during 
Michaelmas and Lent Terms. Comprising—(1) The laws 
of Chemical Combination; (2) a description of the physical 
and chemical properties and the mode of preparation of 
the Non-Metallic Elements and of their Compounds. 

Senior Class.—Monday, Wednesday, and Friday, from 
9.30 to 10.30 a.m., during the Michaelmas and Lent 
Terms, comprising—(1) The Chemistry of the Metals 
and of their most important Compounds; (2) Organic 
Chemistry. 

The instruction in Systematic Chemistry is given by 
means (a) of Experimental Lectures and (b) of Tutorial 
Classes. 
feiFee—For each Class, £2 12s. 6d.; for both Classes, 
£4 14s. 6d. 

A Tutorial Class, meeting in Sections, will also be held, 
which all members of the Junior and Senior Classes will be 
required to attend, unless specially exempted by the 
Principal and the Professor. Extra fee for this Class, 
10s. 6d. This fee is not included in the composition fees 
payable by regular Students. 

Organic Chemistry.—Professor C. Schorlemmer, F.R.S., 
Monday, Wednesday, and Friday, from 10.30 to 11.30 a.m. 

General Course (from October to the end of March).— 
The subject of this course is the Chemistry of the Carbon 
Compounds, wherein the branch of Organic Chemistry is 
more fully and completely treated than in the general 
course in Systematic Chemistry. 

Extended Course (from the beginning of April to the 
end of the Session).—This course is suited to the require¬ 
ments of students preparing for the B.Sc. examination 
and for those who have previously attended the general 
course and wish to become more intimately acquainted 
with the subject. The course will treat of the History 
of the Old and New Theories, and of the most recent 
important discoveries in Organic Chemistry, &c. 

Fee for the General Course, £2 12s. 6d.; for the Ex¬ 
tended Course, £1 ns. 6d. ; for both Courses, £2 10s. 

Chemical Philosophy.—Prof. C. Schorlemmer, F.R.S., 
Saturday, from 9.30 to 10.30 a.m. 

Sketch of the History of Chemistry; Development of 
Modern Chemistry ; Chemical Law and Theories ; Rela¬ 
tion of Chemistry to Physics. 

Fee, £1 ns. 6d. 

Technological Chemistry.—Dr. Carnelly will give in 
the Michaelmas and Lent Terms a Course of about 
Twenty Lectures, on Mondays, from 2.30 to 3.30 p.m., 
on Water, Air, and the Chemistry of Fuel and the Gas 
Manufacture. 

Fee, £x is. 

Analytical Chemistry.—Mr. W. C. Williams, F.C.S. 
Thursday, from 10.30 to n.30 a.m. 

This Course will treat of the methods of Qualitative 
and Quantitative Analysis, and is intended to supplement 
the instruction in Practical Chemistry. 

Fee, £1 ns. 6d. 

Analytical and Practical Chemistry. 

LABORATORY COURSES. 

I he Chemical Laboratories will be open for Students 
daily from 9.30 a.m. until 4.30 p.m., except on Saturdays, 
when they will be closed at 12.30 p.m. 

Fees for the Session—For six days per week, £21 ; for 
four days per week, £17 17s. ; for three days per week, 
£12 13s. Students entering the Laboratory Class at or 
after Christmas will be charged two-thirds of the fees for 
the whole Session. 

Fees for shorter periods—For six- months, £17 17s.; for 
five months, ^15 15s. ; for four months, £12 13s. ; for 
three months, -£To 10s.; for two months, £7 7s.; for one 
month, £4 4s. Students entering under this scale are 
entitled to work on every day during the week. 

The Metallurgical Laboratory will be open daily during 
the same hours as those of the Chemical Laboratories, for 
instruction in Practical Assaying and the examination of 
Ores and Metallurgical products. 

Fees the same as those for the Chemical Laboratory 
Course. 

A Course of LeCtures on Metallurgy will probably be 
given in the course of the session if a sufficient number o 
students offer themselves. 

Entrance Exhibitions. 

I. Victoria Exhibition (Classics), ^15. 
II. Wellington Exhibition (GreekTestament), ^15. 
III. Dalton Mathematical Exhibition, £15. 
The Victoria and Dalton Exhibitions are renewable for 

a second year. 
IV. Grammar School Scholarships, £12 per annum, 

tenable for three years ; open to scholars of the Manches¬ 
ter Grammar School only. 

V. Two Oxford and Two Cambridge Local Exhibitions, 
giving free admission to leCture classes in the College for 
one year, and renewable for two years further are awarded 
annually on the results of the Oxford and Cambridge 
Examinations held in Manchester. 

VI. Gilchrist Scholarship, £50 per annum, tenable for 
three years ; awarded on the results of the Matricula¬ 
tion Examination of the University of London, in June, 
1879. 

VII. Rumney Scholarships, £4.5 per annum, tenable for 
three years. The next competition will take place in 1880. 

VIII. Ramsbottom Scholarship, £40 per annum, ten¬ 
able for two years. The next competition will take place 
in 1880. 

IX. Crace-Calvert Scholarships, £25 per annum, ten¬ 
able for two years. The next competition will take place 
in June, 1880. This scholarship is open only to duly 
qualified members of the Evening Chemistry Classes. 

Fellowship. 

The Langton Fellowship, £150 per annum, tenable for 
three years. Candidates must have been students in the 
College for not less than three sessions, and must during 
their studentship or within one year after the close of the 
same have obtained a degree of some University of the 
United Kingdom, or been ele&ed to the Associateship of 
the College. The next competition for the Fellowship 
will take place in 1881. 

Scholarships. 

The following (except the Shakspere Scholarship) are 
open to the competition of students of the College only. 

I. Victoria Scholarship (Classics), £40 per annum, ten¬ 
able for two years. 

II. Wellington Scholarship (Greek Testament), £20 
per annum, tenable for two years. 

III. Shuttleworth (Political Economy), £20, tenable for 
one year. 

IV. Shakspere Scholarship (English Language and 
Literature), £40 per annum, tenable for two years. 

V. Bradford History Scholarship, £45 per annum, ten¬ 
able for one year, and renewable for a second year. 

VI. Dalton Chemical Scholarships, two, each of £50 
per annum, tenable for two years. 

VII. Dalton Mathematical Scholarships, one Senior 
and one Junior Scholarship, of the value of £25 each, ten¬ 
able for one year. 
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VIII. Platt Scholarships (Physiology), two, each of £50 
per annum, tenable for two years. 

IX. Heginbottom Physical Scholarship, £20 per an¬ 
num, tenable for two years. 

X. Ashbury Scholarships (Engineering), two, each of 
£25 per annum, tenable for two years. 

Prizes, 

I. Lee Greek Testament Prizes, one of £25 and one 
of £12 xos. value. 

II. Classical Prizes, value £5. Junior Classical Prizes, 
value £5 and £2 10s. 

III. Shuttleworth History Prize, value ,£5. 
IV. English Essay and Poem Prizes, each of the value 

of £S- 
V. Early English Text Society’s Prizes.— A selec¬ 

tion of the Society’s publications offered to the compe¬ 
tition of students in the Day and in the Evening Classes 
respectively. 

VI. New Shakspere Society’s Book Prizes. 
VII. Bryce Law Prize, value ;£io. 
VIII. Cobden Club Book Prizes (Political Economy). 
IX. Dalton Natural History Prize, value ,£15. 
X. Engineering Essay Prize, value £5. 

ROYAL COLLEGE OF SCIENCE FOR IRELAND, 
Stephen’s Green, Dublin. 

Professor of Practical and Theoretical Chemistry.—W. 
Noel Hartley, F.C.S. 

The Chemical and Metallurgical Laboratories, under 
the direction of Mr. Hartley, are open every week-day 
during the Session, except Saturday. Instruction is given 
in the different branches of Analytical Chemistry, in¬ 
cluding Assaying, and in the methods for performing 
Chemical Research. Fee, for the Session of nine months, 
,£12 ; or for three months, £5 ; or for one month, £2. 

There are four Royal Scholarships of the value of £50 
each yearly, with Free Education, including Laboratory 
Instruction, tenable for two years ; two become vacant 
each year ; they are given to Students who have been a 
year in the College. There are also nine Exhibitions 
attached to the College, of the yearly value of £50 each, 
with Free Education, including Laboratory Instruction, 
tenable for three years; three become vacant each 
year. 

A Diploma of Associate of the College is granted at 
the end of the three years’ course. 

ANDERSON’S COLLEGE, GLASGOW. 

Professor of Chemistry.—William Dittmar, F.R.S.E. 
Chief Assistant.—M. T. Buchanan. 
Lecture Assistant.—Robert Lennox. 
Junior Assistants.—James M. Bowie and George A. 

Barling. 

A Course of 100 Experimental Lectures on Chemistry: 
Daily, Saturdays excepted, from 10 to 11, commencing 
about the end of October. The Lectures up to the end 
of the year are devoted to the elements of Chemical 
Philosophy and to the Chemistry of the Non-metallic 
Elements. After the new year the Course divides into 
two branches, viz., the Chemistry of the Metals (on the 
Mondays and Tuesdays) and Organic Chemistry, select 
chapters (on the Wednesdays, Thursdays, and Fridays). 
Six written examinations are held during the Session, 
which all the members of the class are required to attend. 

Fee, £2 2s. 

A Course of Tutorial Lessons in connection with the 
above Lectures will be given by one of the Assistants. 
Free to the members of the class. 

The Laboratory for Practical Instruction in all branches 
of analysis, including technical assaying, and for original 
research is open daily (Saturdays excepted) during the 
Winter Session from xo to 5, during Summer from 9 to 5. 
The teaching is conducted on the tutorial system, each 
student working by himself and on his own subject. The 
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Laboratory is furnished with all the necessaries for che¬ 
mical investigation. 

Fee for the Winter Session, £10 xos.; Summer Session, 
£6 6s.; two sessions, if paid in advance, £15 15s., or 
£2 2s. per month. 

THE 

“YOUNG” CHAIR OF TECHNICAL CHEMISTRY, 
ANDERSON’S COLLEGE. 

Professor.—Edmund J. Mills, D.Sc. (Lond.), F.R.S. 
Senior Assistant.—Mr. J. Snodgrass. 
Junior Assistant.—Mr. J. Bicket. 
This Chair has for its objeCt the instruction of Students 

in Chemistry as applied to the various branches of indus¬ 
try in Chemical and other works, Metallurgy, Agriculture, 
&c. 

Lectures.—Principal Course.—A Course of Fifty Lec¬ 
tures will be delivered on Mondays, Tuesdays, and 
Wednesdays, at 10 a.m., commencing on November 3rd. 
The Lectures will be illustrated with Experiments, Dia¬ 
grams, and Models, as well as by the aCtual Inspection of 
Manufacturing Processes ; and the progress of the Students 
will be tested by periodical Examinations. The earlier 
Lectures will have reference to units of weight and mea¬ 
sure, to the calculations necessitated by Chemical opera¬ 
tions, and to the nature and laws both of the Chemical 
process and its results. A particular subject will then be 
considered in comparatively minute detail, embracing for 
this session Coal-Gas: the concluding lectures will have 
special reference to Lubricating Oils. 

Fee for the Course, Two Guineas. To Laboratory Stu¬ 
dents, One Guinea. 

Subsidiary Course.—A Course of Thirty Lectures will 
be delivered on Mondays, Tuesdays, and Wednesdays, 
at 9 a.m., commencing in May. These Lectures are 
more particularly intended for Dyers, Colour Manufactu¬ 
rers, Brewers and Distillers, Tar ReCtifiers, Drysalters, 
and others interested in a knowledge of Technical Organic 
Chemistry. 

Fee for the Course, Two Guineas. 
Technical Physical Chemistry. — Mr. J. Snodgrass, 

Senior Assistant, has arranged to deliver a series of 
Thirty Lectures and Demonstrations on Chemical Appa¬ 
ratus. 

Fee for the Course, Half-a-Guinea. Laboratory Stu¬ 
dents, Half-a-crown. 

Laboratories.—The Laboratories are open daily from 
10 to 4, and on Saturday from 10 to t o’clock for practical 
working by the Students, under the superintendence of 
the Professor and his Assistants. 

The Fee for attending the Laboratories is £20 per 
Session of Nine Months, £14 10s. for Six Months, £7 10s. 
for Three Months. 

Students must have a fair acquaintance with elementary 
Chemistry. 

The New Laboratory Buildings, immediately contiguous 
to the site formerly occupied, are now ereCted and in order 
for occupation. They comprise four stories, with a lefture 
room in the rear, and are exclusively devoted to the pur¬ 
poses of this Chair. 

The Trustees, having had under consideration the re¬ 
quirements of Inventors, Patentees, and others whose 
investigations require isolation and privacy, have included 
in the arrangements Five Private Laboratories, which will, 
it is expected, meet a demand hitherto unsupplied in this 
country. 

Library.—A Students’ Library Society was founded in 
1875. Its objects are to provide a collection of standard 
chemical works, and to maintain a regular supply of che¬ 
mical journals. A large number of works have already 
been purchased or bestowed, and nine journals are 
received. Annual subscription, Half-a-crown. 

Memorandum as to Bursaries. 
The Trustees of the “ Young ” Chair have the superin¬ 

tendence of the Bursaries—regulating the appointment 
and terms on which they shall continue to be held. 
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The Nominees of Donors to be appointed if they pass 
the necessary examinations. 

The Bursaries are of the amount of £50 each per 
annum, tenable for three years, during which the Bursars 
shall be required to give their whole time and attention 
to the Ledtures and Laboratory duties of the “ Young ” 
Chair, paying the ordinary fees. Candidates to have at¬ 
tained sixteen years of age on application, to be of good 
moral character, and to pass such examinations as may 
be prescribed by the Trustees in the ordinary branches of 
an English education and the elementary principles of 
Chemistry. The Bursaries to be liable to forfeiture on 
the Bursars failing to exhibit approved progress under the 
Professor of the Chair, or being guilty of conduct, in the 
opinion of the Trustees, unworthy of their position. The 
Bursaries are only given to those whose means are 
limited, and who intend following some branch of Manu¬ 
facturing Chemistry. 

CHEMICAL LECTURES, CLASSES, AND 
LABORATORY INSTRUCTION. 

Crystal Palace Company’s School of Art, Science, 

and Literature. School of Practical Engineering. 

Principal—Mr. J. W. Wilson, Assoc. Inst. C.E.—This 
school was established with the purpose of affording to 
Students of Civil or of Mechanical Engineering the ad¬ 
vantage of thorough practical instruction in the rudiments 
of either profession, and in the manipulation of materials. 
The leading object is to prepare Students, by systematic 
practical instruction, for professional articles, so that on 
entering an Engineer’s office or woras the pupil may at 
once be useful to his Principal, and enabled to take ad¬ 
vantage of the opportunities for learning open to him, 
because he has mastered the elementary details of the 
profession. The school is also available for Students al¬ 
ready articled, who desire instruction either in the offices 
or shops. The Colonial Section is designed particularly 
for gentlemen who are going to the Colonies or abroad, 
as explorers or settlers. The object proposed is to afford 
them so much practical knowledge of scientific and me¬ 
chanical work and expedients as shall enable them best 
to utilise the means at their disposal, especially when 
entirely dependent on their own resources. 

Special Courses of Lectures are delivered by 
independent Lecturers not on the Staff of the School, 
and are an addendum to the curriculum. These Special 
Courses include a Course of Six Lectures on the Chemistry 
of Manufactures and Mines ; and a Course of Six Lectures 
on the Mechanics of Practical Mining. 

Ladies’ Division.—The School was established to utilise 
the valuable Courts and Collections of the Crystal Palace 
for the purposes of instruction in Art, Science, &c., so 
that education of the highest class might be afforded on 
reasonable terms under most advantageous conditions. 
The system of tuition is, for some subjects, in the manner 
of private tutorial instruction by the best masters, but 
other subjects are taught on the University method, in 
accordance with the regulations laid down by the Syndicate 
of the University of Cambridge, by whom some of the 
leCtures and classes are conducted. A student may take 
lessons in one or several studies at option. The School 
is a centre for both the University of Oxford and the Uni¬ 
versity of Cambridge Local Examinations, the Oxford Ex¬ 
amination for Women, and for the Cambridge Higher 
Local Examination. The following examinations will be 
holden in the Ladies’ Division during 1879-80:—Cambridge 
Local, December, 1879; Oxford Local and Oxford Exami¬ 
nation, for Women, May, 1880; Cambridge Higher Ex¬ 
amination, June 1880. The session opens on October 1. 

The Courses of LeCtures during the ensuing term will 
include one on National Geography, on Mondays, by Prof. 
H. G. Seeley, F.R.S. Fees : Twelve LeCtures and Classes, 

£1 is. Twelve LeCtures, 10s. 6d. One Lecture, is. 

Berners College of Chemistry and the Experi¬ 

mental Sciences, 44, Berners Street, W.—Prof. E. V. 
Gardner, F.A.S., M.S.A. The Laboratory is open morn¬ 
ing and evening throughout the year. 

Birkbeck Literary and Scientific Institution, 
Southampton Buildings, Chancery Lane. — Inorganic 
Chemistry. LeCtures:—Elementary, Tuesdays, 8.30 to 
9.30; Advanced, Saturdays, 7 to 8. Practice:—Ele¬ 
mentary, Saturdays, 4to 6 ; Advanced, Saturdays, 8 to 10. 
Teacher, Geo. Chaloner, F.C.S. Organic Chemistry :— 
Course of Thirty LeCtures will be given on Tuesday 
evenings, at 7 o’clock, by Mr. H. Chapman Jones, F.C.S., 
commencing on October 7th. Practical Organic Che¬ 
mistry :—This Class will meet in the Laboratory of the 
Institution, under Mr. Chapman Jones’s direftion, on 
Saturdays from 4 to 6 and from 8 to 10 p.m. 

New Central School of Chemistry and Pharmacy, 

173, Marylebone Road, London.—Mr. A. P. Luff, F.C.S., 
and Mr. J. Woodland, M.P.S. 

Onslow College of Science, Pond Place, Fulham 
Road, S.W.—Special Evening Classes in Inorganic and 
Organic Chemistry, &c. The Chemical Laboratory is 
open on Friday Evenings from 6 to 10 p.m. and on Satur¬ 
day from 2 to 10 p.m. 

Royal Veterinary College, Camden Town.—Pro¬ 
fessor of Chemistry, Mr. R. V. Tuson. 

School of Pharmacy of the Pharmaceutical So¬ 

ciety of Great Britain, 17, Bloomsbury Square.—The 
school opens on Wednesday, the 1st of October. Lectures 
on Chemistry and Pharmacy, by Professor Redwood, on 
Monday, Tuesday, and Wednesday mornings, at 9 a.m. 
The Laboratories for Practical Instruction in Chemistry 
as applied to Pharmacy, &c., under the direction of Prof. 
Attfield, will be open daily at 10 a.m. throughout the 
Session. They are fitted up with every convenience for 
the study of the principles of Chemistry by personal ex¬ 
periment, synthetical as well as analytical. They are 
specially designed for the student of Pharmacy, but are 
also well adapted for the acquirements of a knowledge of 
Chemistry in its application to Manufactures, Analysis, 
and Original Research. There is no general class for 
simultaneous instruction, each student following an in¬ 
dependent course of study always determined by his 
previous knowledge; pupils can therefore enter for any 
period at any date. We have in previous Students’ 
Numbers drawn attention to the faCt that the Professors 
strongly advise all learners, both before and during atten¬ 
dance at the school, to avoid studyingmerely by way of“pre- 
paration for examination.” The one desire should be educa¬ 
tion, that is knowledge accompanied by enlightenment of the 
understanding, mental training, mental discipline, and gene¬ 
ral elevation of the intellect. As for “ examination,” students 
of the School may rest assured that if they, guided by the 
Professors, work diligently, thoughtfully, deliberately, and 
thoroughly, they will with ease and pleasure pass any ex¬ 
amination in the subjects in which they have thus been 
truly educated. 

Council Prizes.—At the end of each of the five months’ 
Courses of LeCtures on Chemistry and Pharmacy, and 
Botany and Materia Medica, a Bronze Medal and Certifi¬ 
cates of Merit, and at the close of the Session (ten 
months) a Silver Medal and Certificates of Honour and 
Merit, are offered for competition by the Council. In the 
Class of Practical Chemistry, the Silver Medal, two Bronze 
Medals, and Certificates of Honour and Merit, offered by 
the Council, are competedforatthe endof the Session only; 

South London School of Chemistry, 325, Ken- 
nington Road.—Dr. John Muter, F.C.S. Daily, at 10 a.m. 
Sixty LeCtures on Theoretical Chemistry, and Junior and 
Senior Course of Practical Chemistry. 

The Westminster College of Chemistry and 

Pharmacy, Lambeth Road, S.E.—Messrs. Wills and 
Wootton. Daily, at 9.30 a.m. Theoretical and Practical 
Chemistry. 

Working Men’s College, 91, Blackfriars’ Road.— 
i Teacher of Chemistry, Mr. J. D. Allen. 
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ward, B.Sc. Tuesday and Thursday, at 8 p.m.; Friday, 

at 7 ; and Saturday, at 3. 
Birmingham.—Queen’s College.—Mr. A. Bostock 

Hill, M.D. 
Bristol Medical School.—Mr. T. Coomber, F.C.S. 
Liverpool Royal Infirmary School of Medicine. 

—J. Campbell Brown, D.Sc. Lond., F.C.S. 
School of Technical Chemistry, 7 and 9, Hackin’s 

Hey, Liverpool.—Mr. A. Norman Tate. 
College of Chemistry, Liverpool — Mr. S. H. 

Johnson, F.C.S. 
Leeds School of Medicine.—Prof. T. E. Thorpe, 

Ph.D., F.R.S. 
Leeds Mechanics’ Institution.—Mr. G. Ward, F.C.S. 
Manchester Grammar School.—Mr. Francis Jones, 

F.C.S., F.R.S.E. 

Manchester Mechanics’ Institution.—Mr. M. A. 
Watts, M.A. 

Queenwood College, near Stockbridge, Hants.—Mr. 
E. W. Prevost, Ph.D., F.C.S., F.R.S.E. 

Salford Working Men’s College, Evening Classes. 

—Teacher of Chemistry, Mr. G. H. Hurst. 
Sheffield Borough Analysts’ Laboratory, i and 3, 

Surrey Street. — Mr. A. H. Allen, F.C.S. Day and 
Evening Classes. 

Sheffield School of Medicine.—Mr. A. H. Allen, 
F. C.S. A course of forty-five Ledtures on Inorganic and 
Organic Chemistry is delivered by Mr. Alfred H. Allen 
during the Winter session. The Summer Course of Prac¬ 
tical Chemistry is under the direction of Mr. A. H. Allen. 

Aberdeen School of Science and Art Mechanics’ 

Institution.—Mr. Thomas Jamieson, F.C.S. 
Dundee Literary Institution Chemical and Physi¬ 

cal Laboratory.—Ledturer on Chemistry, Mr. Frank 
W. Young, F.C.S., and Mr. John Thomson. 

University of Edinburgh.—Prof. A. Crum Brown, 
F.R.S.E. 

School of Medicine, Edinburgh.—Dr. Stevenson 
Macadam, F.R.S.E., Mr. Falconer King, and Mr. Ivison 
Macadam. 

School of Pharmacy and Chemistry, Edinburgh.— 

The instrudtion qualifies for graduation in Medicine and 
Science in the University of Edinburgh and other Exa¬ 
mining Boards. Chemistry, Mr. Drinkwater, F.C.S., 
L.R.C.P.; Materia Medica and Pharmacy, Dr. Urquhart; 
Botany, Mr. D. M'Alpine, B.Sc. Lond. Day and Evening 
Classes. 

Minto House Medical School, Chambers Street, 

Edinburgh.—Ledtures and Classes. 
Glasgow University.—Prof. J. Ferguson. 
Glasgow Mechanics’ Institution.—Mr. R. R. Tat- 

lock, F.R.S.E., F.C.S. 
Glasgow Veterinary College.—Mr. Stephen Cooke, 

F.C.S. 
School of Chemistry, 138, Bath Street, Glasgow.— 

Dr. Wallace, Mr. Tatlock, and Dr. Clark. Day and 
Evening Classes. 

Chemical Laboratory, 144, West Regent Street, 
Glasgow.—Dr. Milne. Day and Evening Classes. 

Analytical Laboratory, 88, Hope Street, Glasgow. 
—Dr. A. T. Machattie, F.C.S. Day and Evening Classes. 

Queen’s College, Belfast.—Dr. Andrews, F.R.S.,&c. 
Queen’s College, Cork.—Dr. Maxwell Simpson. 
Queen’s College, Galway.—Dr. T. H. Rowney. 
Royal College of Surgeons in Ireland.—Dr. C. A. 

Cameron. 
Dublin, Carmichael School.—Dr. C. R. C. Tichborne. 
Dublin, Catholic University.—Mr. Campbell. 
Dublin, Dr. Steevens’s Hospital and Medical 

College.—Mr. McHugh. 

ON TWO NEW ELEMENTS IN ERBIA. 

By P. T. CLEVE. 

Towards the end of last year M. Marignac discovered in 
erbia, which, up to that time, had been considered as the 
oxide of a single metal, erbium, the oxide of a new element 
very strongly charadterised, viz., ytterbia. A short time 
afterwards M. Nilson found in erbia another oxide, 
scandia, the salts of which are as colourless as those of 
ytterbia. The substance which gives to the salts of erbia 
their red colouration and magnificent absorption spedtrum, 
that is to say true erbia, is still unknown. I resolved to 
extradt if possible from the old erbia this colouring prin¬ 
ciple. I had at my disposal a considerable quantity of 
material, almost entirely free from ytterbia. M. Nilson 
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was so good as to give me the residues of the extradtion 
of scandia and ytterbia. I found, however, even after 
hundreds of separations, that it was imposible to ob¬ 
tain a red oxide of constant molecular weight. I was 
therefore led to suppose the presence of another unknown 
oxide, and I asked M. Thaldn to examine the absorption 
spedtrum of the fradtion that I regarded as pure erbia, and 
at the same time to compare its spedtrum with the spedtra 
of the residues rich in ytterbia and yttria. Some absorp¬ 
tion bands in the last fradtions suggested the idea that the 
colour of erbia is occasioned by the,presence of three 
oxides in the absorption spedtrum. I then re-united the 
reddest fradtions, the molecular weight of which was from 
126 to 127 (RO), and submitted them to a long series of 
decompositions, treating one fradtion (A) for ytterbia, 
another (B) for yttria, and an intermediary third, in which 
true erbia ought to be concentrated. At the same time 
I tried to concentrate the colouring-matter in the residues 
rich in ytterbia (A) and in yttria (B). When I had ex¬ 
hausted the material at my disposal I asked M. Thalen to 
kindly examine the five fradtions. This examination led 
to the following results :— 

For the examination of absorption spedtra of the five 
given fradtions, the liquid was enclosed in a glass trough 
with parallel sides of a thickness of o-oo8 m., or in test- 
tubes of about o’oio m. diameter. In order to obtain 
sufficient, but very different dispersions, I employed for 
each of the fradtions, sometimes two, sometimes six 
flint prisms, whose angle of refradtion was 6o°. The re¬ 
gistration is referred to the solar spedtrum, and the posi¬ 
tions of the absorption bands relate to Angstrom’s normal 
spedtrum of the sun. The figures below express the 
wave-lengths in ioo,oooths. 

The absorption bands common to all the fradtions, which 
bands must probably be attributed to erbiar, are as follow:— 

Colour of Rays. 

Red .. , 

Yellow 

Green 

Blue .. 
Indigo 

Wave-Length. 

6660—6680 
6515—6545 

(6475—6515 
5400-5415 

| 5225—5235 
I5185—5225 
4865—4877 

4475-4515 

Remarks. 

Feeble 
Strong 
Tolerably strong 

i> >> 

Very strong 
Strong 
Strong 
Tolerably strong 

A very marked difference is, however, observed between 
the following bands, according as they are examined with 
one or other of the liquids in question. 

placed between ytterbia and erbia, which is charadterised 
by the band % in the red part of the spedtrum, I propose 
the name of Thullium, derived from Thuld, the ancient 
name of Scandinavia. The atomic weight Tm of this 
metal must be about 113 (its oxide being RO) ; at least its 
oxide is found concentrated in the fradtions which have 
for their molecular weight 129. The atomic weight of 
true erbium, to which the common bands are to be attri¬ 
buted, is probably from no to in. Its oxide is of a light 
rose colour.. 

The third metal charadterised by the bands y and s, and 
which is found between erbia and terbia, must have a 
lower atomic weight than 108. Its oxide appears to be 
yellow ; at least, all the fradtions of a molecular weight 
lower than 126 are more or less yellow. I propose for 
this metal the name of Holtnium, Ho, derived from the 
latinized name of Stockholm, in the neighbourhood of 
which so many minerals rich in yttria are to be found. 

It only remains for me to express my gratitude to M. 
Thalen for the trouble he has taken in all these researches. 

Referring to the above communication of M. Cleve, 
Prof. J. Lawrence Smith made the following observa¬ 
tions :— 

I have latterly had the opportunity of conversing with 
several of the savants who are occupying themselves in 
the study of the earths of the yttrium and cerium group. 
Notwithstanding the interesting results they have already 
obtained, they still have more or less doubt as to the 
clearness of those results, and the conclusion which may 
be deduced from them on account of the difficulty of 
separating these earths one from the other. 

Attention ought to be diredted as much as possible 
towards the purification of the earths, as until they can be 
obtained pure only their relative position among the 
elements can be indicated. How far the impurities 
modify the absorption rays, whether in the luminous or in 
the ultra-violet part of the spedtrum, is still an open 
question. The earth with which I have specially occupied 
myself—oxide of mosandrum—does not give absorption 
rays, and I am obliged to study it chemically, and I think 
I have obtained it in a tolerably pure state, but not suffi¬ 
ciently so to satisfy me. I may sajf that it is more 
insoluble in sulphate of potash than the terbia of Mosander. 
I have already indicated, moreover, some other special 
properties. With respedt to the absorption rays of earths, 
I should call the attention of the Academy to a note by 
M. Lecoq de Boisbaudran and myself (Cornptes Rendus, 
vol. lxxxviii., p. 1167, in which we have shown how in 

x 

y 
z 

Length of 
Wave. 

6840 
6400—6425 

5360 

Fradtion A. 

From Residues 
of Ytterbia. 

Strong 
None or trace only 
None 

Erbia 
(126—127). 

Tolerably strong 
Trace 
None or trace 

Erbium (?) 
Mean Fradtions 

(126—127). 

None 
Feeble 
Trace 

Erbia. 

Fradtion B. 
-1_-—-\ 

From Residues 
rich in Yttrium. 

None None 
Feeble Very strong 
Feeble Tolerably strong 

It is then seen that the band x belongs to the fradtions 
situated near to ytterbia, whilst it does not exist in the 
fradtions derived from yttria. But it is quite the contrary 
with respedt to the bands y and z; indeed, these bands, 
which are wanting altogether in the residues of ytterbia, 
show themselves more and more clearly as we approach 
yttria. 

It follows from these researches that the spedtrum of 
old erbia must be attributed to three distindt oxides. In 
fadt, the colour of the solution of the different fradtions 
materially differs. Whilst the fradtions treated for 
ytterbia are of a rose colour with a tinge of violet, the 
fradtions treated for yttria have an orange tinge. Although 
I possess considerable quantities of the mixture of these 
three oxides, I am convinced that it would be useless to 
continue these researches until I have been able to pro¬ 
cure still larger quantities. For the radical of the oxide 

an easy and complete manner some of the rays of 
didymium can be changed.—Comptes Rendus, September 1, 
1879. 

NOTES ON THE ALKALOIDS. 

A NEW TEST FOR PAPAVERINE. 

By J. TATTERSALL. 

Papaverine when brought in contadl with concentrated 
sulphuric acid gives a light pink-violet colour. On 
heating this either disappears completely, or becomes a 
light grey, but the following readtion is more permanent 
and more charadteristic of the alkaloid :— 

Place the substance to be tested for papaverine in an 
evaporating basin, add a few drops of concentrated H2SO4, 
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and warm till complete solution is effected. Now add a 
fragment of sodium arsenate, and' warm again over a 
small flame, inclining the dish to obtain as large a surface 
of liquid as possible. The original colour once more 
makes its appearance, but on continued application of 
heat it becomes cherry-red, and finally, as vapours of 
sulphuric acid begin to escape, dark bluish-violet. This 
colouration is very stable. When the contents of the 
dish are quite cold, add about 10 c.c. of water, and pour 
the orange liquid obtained into a flask, dilute once more, 
and add caustic soda to strongly alkaline reaction ; the 
liquid rapidly darkens in colour, and when an excess has 
been added appears almost black ; it is violet-red by 
reflected, and a pink straw colour by transmitted, light. 
The alkaloids strychnine, brucine, morphine, salicine, 
atropine, narcotine, narceine, digitaline, picrotoxine, 
curarine, colchicine, and cantharidine do not exhibit this 
reaction, becoming, on subsequent addition of alkali, light 
orange or dirty yellow. 

Codeine, when heated with concentrated H2S04 and 
Na3As04, gives a fine deep blue colour, much darker than 
the one produced by Fe2Cl6 under similar circumstances. 
On addition of water and alkali this becomes orange, and 
is characteristic of the alkaloid. 

Hayfield Printing Co., Hayfield. 

ON RADIANT MATTER.* 

By WILLIAM CROOKES, F.R.S. 

(Concluded from page 107.) 

Radiant Matter is deflected by a Magnet. 

I now pass to another property'of Radiant Matter. This 
long glass tube (Fig. 14), is very highly exhausted ; it has 

This adtion of the magnet is very curious, and if care¬ 
fully followed up will elucidate other properties of Radiant 
Matter. Here (Fig. 15) is an exactly similar tube, but 
having at one end a small potash tube, which if heated 
will slightly injure the vacuum. I turn on the induction 
current, and you see the ray of Radiant Matter tracing its 
trajectory in a curved line along the screen, under the in¬ 
fluence of the horse-shoe magnet beneath. Observe the 
shape of the curve. The molecules shot from the nega¬ 
tive pole may be likened to a discharge of iron bullets 
from a mitrailleuse, and the magnet beneath will repre¬ 
sent the earth curving the trajectory of the shot by gravi¬ 
tation. Here on this luminous screen you see the curved 
trajectory of the shot accurately traced. Now suppose the 
deflecting force to remain constant, the curve traced by 
the projectile varies with the velocity. If I put more 
powder in the gun the velocity will be greater and the 
trajectory flatter, and if I interpose a denser resisting 
medium between the gun and the target, I diminish the 
velocity of the shot, and thereby cause it to move in a 
greater curve and come to the ground sooner. I cannot 
well increase before you the velocity of my stream of 
radiant molecules by putting more powder in my battery, 
but I will try and make them suffer greater resistance in 
their flight from one end of the tube to the other. I heat 
the caustic potash with a spirit-lamp and so throw in a 
trace more gas. Instantly the stream of Radiant Matter 
responds. Its velocity is impeded, the magnetism has 
longer time on which to aCt on the individual molecules, 
the trajectory gets more and more curved, until, instead 
of shooting nearly to the end of the tube, my molecular 
bullets fall to the bottom before they have got more than 
half-way. 

It is of great interest to ascertain whether the law 
governing the magnetic deflection of the trajectory of 

Fig. 14. 

a negative pole at one end (a) and a long phosphorescent 
screen (b, c) down the centre of the tube. In front of the 
negative pole is a plate of mica (b, d) with a hole (e) in 
it, and the result is, when I turn on the current, a line of 
phosphorescent light (e,/) is projected along the whole 
length of the tube. I now place beneath the tube a 
powerful horseshoe magnet: observe how the line of light 

Fig. 

Radiant Matter is the same as has been found to hold 
good at a lower vacuum. The experiments I have just 
shown you were with a very high vacuum. Here is a 
tube with a low vacuum (Fig. t6). When I turn on the 
induction spark, it passes as a narrow line of violet light 
joining the two poles. Underneath I have a powerful 
eleCtro-magnet. I make contact with the magnet, and the 

r5- 

(e, g) becomes curved under the magnetic influence waving 
about like a flexible wand as I move the magnet to and fro. 

* A LeCture delivered to the British Association for the Advance¬ 
ment of Science, at Sheffield, Friday, August 22, 1879 

line of light dips in the centre towards the magnet. I re¬ 
verse the poles, and the line is driven up to the top of the 
tube. Notice the difference between the two phenomena. 
Here the aCtion is temporary. The dip takes place under 
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the magnetic influence ; the line of discharge then rises 
and pursues its path to the positive pole. In the high 
exhaustion, however, after the stream of Radiant Matter 
had dipped to the magnet it did not recover itself, but 
continued its path in the altered direction. 

By means of this little wheel, skilfully construded by 
Mr. Gimingham, I am able to show the magnetic deflec¬ 
tion in the eledric lantern. The apparatus is shown in 
this diagram (Fig. 17). The negative pole (a, b) is in the 
form of a very shallow cup. In front of the cup is a mica 
screen (c, d), wide enough to intercept the Radiant Matter 
coming from the negative pole. Behind this screen is a 
mica wheel (e,f) with a series of vanes, making a sort of 
paddle-wheel. So arranged, the molecular rays from the 

Fig 

I have mentioned that the molecules of the Radiant 
Matter discharged from the negative pole are negatively 
electrified. It is probable that their velocity is owing to 
the mutual repulsion between the similarly electrified pole 
and the molecules. In less high vacua, such as you saw 
a few minutes ago (Fig. 16), the discharge passes from 
one pole to another, carrying an eleCtric current, as if it 
were a flexible wire. Now it is of great interest to ascer¬ 
tain if the stream of Radiant Matter from the negative 
pole also carries a current. Here (Fig. 18) is an apparatus 
which will decide the question at once. The tube con¬ 
tains two negative terminals (a, b) close together at one 
end, and one positive terminal (c) at the other. This 
enables me to send two streams of Radiant Matter side by 

. 16. 

Fig. 17. 

Fig. 18. 

pole a b will be cut off from the wheel, and will not pro¬ 
duce any movement. I now put a magnet, g, over the 
tube, so as to defied the stream over or under the obstacle 
c d, and the result will be rapid motion in one or the 
other diredion, according to the way the magnet is turned. 
I throw the image of the apparatus on the screen. The 
spiral lines painted on the wheel show which way it turns. 
I arrange the magnet to draw the molecular stream so as 
to beat against the upper vanes, and the wheel revolves 
rapidly as if it were an over-shot water-wheel. I turn the 
magnet so as to drive the Radiant Matter underneath; 
the wheel slackens speed, stops, and then begins to rotate 
the other way, like an under-shot water-wheel. This can 
be repeated as often as 1 reverse the position of the magnet. 

side along the phosphorescent screen,—or by disconneding 
one negative pole, only one stream. 

If the streams of Radiant Matter carry an eledric 
current they will ad like two parallel conduding wires 
and atlrad one another; but if they are simply built up 
of negatively eledrified molecules they will repel each 
other. 

I will first conned the upper negative pole (n) with the 
coil, and you see the ray shooting along the line d, f. I 
now bring the lower negative pole (b) into play, and another 
line (e, h) darts along the screen. But notice the way the 
first line behaves ; it jumps up from its first position, df, 
to dg, showing that it is repelled, and if time permitted 
I could show you that the lower ray is also defleded from 
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its normal diredion : therefore the two parallel streams of 
Radiant Matter exert mutual repulsion, ading not like 
current carriers, but merely as similarly eledrified bodies. 

Radiant Matter produces heat when its motion is arrested. 

During these experiments another property of Radiant 
Matter has made itself evident, although I have not yet 
drawn attention to it. The glass gets very warm where 
the green phosphorescence is strongest. The molecular 
focus on the tube, which we saw earlier in the evening 

Fig. 19. 

(Fig. 8) is intensely hot, and I have prepared an apparatus 
by which this heat at the focus can be rendered apparent 
to all present. 

I have here a small tube (Fig. 19, a) with a cup-shaped 
negative pole. This cup projeds the rays to a focus in 
the middle of the tube. At the side of the tube is a small 
eledro-magnet, which I can set in adion by touching a 
key, and the focus is then drawn to the side of the glass 
tube (Fig. ig, b). To show the first adion of the heat I 
have coated the tube with wax. I will put the apparatus in 
front of the eledric lantern (Fig. 20, d), and throw a 
magnified image of the tube on the screen. The coil is 
now at work, and the focus of molecular rays is projeded 
along the tube. I turn the magnetism on, and draw the 
focus to the side of the glass. The first thing you see is 
a small circular patch melted in the coating of wax. 
The glass soon begins to disintegrate, and cracks are 
shooting starwise from the centre of heat. The glass is 
softening. Now the atmospheric pressure forces it in, 
and now it melts. A hole (e) is perforated in the middle, 
the air rushes in, and the experiment is at an end. 

I can render this focal heat more evident if I allow it 
to play on a piece of metal. This bulb (Fig. 21) is 
furnished with a negative pole in the form of a cup (a). 
The rays will therefore be projeded to a focus on a piece 
of iridio-platinum (b) supported in the centre of the bulb. 

I first turn on the indudion-coil slightly, so as not to 
bring out its full power. The focus is now playing on the 
metal, raising it to a white-heat. I bring a small magnet 
near, and you see I can defied the focus of heat just as 
I did the luminous focus in the other tube. By shifting 
the magnet I can drive the focus up and down, or draw it 
completely away from the metal, and leave it non- 
luminous. I withdraw the magnet, and let the molecules 
have full play again; the metal is now white-hot. I 

Fig. 20. 
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increase the intensity of the spark. The iridio-platinum 
glows with almost insupportable brilliancy, and at last 
melts. 

Fig. 21. 

The Chemistry of Radiant Matter. 

As might be expedted, the chemical distinctions between 
one kind of Radiant Matter and another at these high 
exhaustions are difficult to recognise. The physical pro¬ 
perties I have been elucidating seem to be common to all 
matter at this low density. Whether the gas originally 
under experiment be hydrogen, carbonic acid, or atmo¬ 
spheric air, the phenomena of phosphorescence, shadows, 
magnetic deflexion, &c., are identical, only they com¬ 
mence at different pressures. Other fadts, however, show 
that at this low density the molecules retain their che¬ 
mical characteristics. Thus by introducing into the tubes 
appropriate absorbents of residual gas, I can see that 
chemical attraction goes on long after the attenuation has 
reached the best stage for showing the phenomena now 
under illustration, and I am able by this means to carry 
the exhaustion to much higher degrees than I can get by 
mere pumping. Working with aqueous vapour I can use 
phosphoric anhydride as an absorbent; with carbonic 
acid, potash ; with hydrogen, palladium ; and with oxygen, 
carbon, and then potash. The highest vacuum I have 
yet succeeded in obtaining has been the 1-20,000,oooth of 
an atmosphere, a degree which may be better understood 
if I say that it corresponds to about the hundredth of an 
inch in a barometric column three miles high. 

It may be objedled that it is hardly consistent to attach 
primary importance to the presence of Matter, when I 
have taken extraordinary pains to remove as much Matter 
as possible from these bulbs and these tubes, and have suc¬ 
ceeded so far as to leave only about the one-millionth of an 
atmosphere in them. At its ordinary pressure the atmo¬ 
sphere is not very dense, and its recognition as a constituent 
of the world of Matter is quite a modern notion. It would 
seem that when divided by a million, so little Matter will 
necessarily be left that we may j ustifiably negledt the trifling 
residue and apply the term vacuum to space from which the 
airhas been so nearly removed. Todo so, however, would be 
a great error, attributable to our limited faculties being un¬ 
able to grasp high numbers. It is generally taken for granted 
that when a number is divided by a million the quotient [ 

must necessarily be small, whereas it may happen that 
the original number is so large that its division by a 
million seems to make little impression on it. According to 
the best authorities, a bulb of the size of the one before 
you (i3'5 centimetres in diameter) contains more than 
1,000000,000000,000000,000000 (a quadrillion) molecules. 
Now, when exhausted to a millionth of an atmosphere we 
shall still have a trillion molecules left in the bulb—a 
number quite sufficient to justify me in speaking of the 
residue as Matter. 

To suggest some idea of this vast number I take the 
exhausted bulb, and perforate it by a spark from the induc¬ 
tion coil. The spark produces a hole of- microscopical 
fineness, yet sufficient to allow molecules to penetrate and 
to destroy the vacuum. The inrush of air impinges against 
the vanes and sets them rotating after the manner of a 
windmill. Let us suppose the molecules to be of such a 
size that at every second of time a hundred millions could 
enter, How long, think you, would it take for this small 
vessel to get full of air? An hour ? A day? A year ? 
A century? Nay, almost an eternity ! A time so enormous 
that imagination itself cannot grasp the reality. Supposing 
this exhausted glass bulb, indued with indestrudibility, had 
been pierced at the birth of the solar system ; supposing it 
to have been present when the earth was without form 
and void ; supposing it to have borne witness to all t’na 
stupendous changes evolved during the full cycles of 
geologic time, to have seen the first living creature appear, 
and the last man disappear; supposing it to survive until 
the fulfilment of the mathematician’s prediction that the 
Sun, the source of energy, four million centuries from 
its formation will ultimately become a burnt-out cinder;* 
supposing all this,—at the rate of filling I have just de¬ 
scribed, 100 million molecules a second—this little bulb 
even then would scarcely have admitted its full quadrillion 
of molecules.f 

But what will you say if I tell yout that all these mole¬ 
cules, this quadrillion of molecules, will enter through the 
microscopic hole before you leave this room ? The hole 
being unaltered in size, the number of molecules un¬ 
diminished, this apparent paradox can only be explained 
by again supposing the size of the molecules to be di¬ 
minished almost infinitely—so that instead of entering at 
the rate of 100 millions every second, they troop in at a 
rate of something like 300 trillions a second. I have done 
the sum, but figures when they mount so high cease to 
have any meaning, and such calculations are as futile as 
trying to count the drops in the ocean. 

In studying this Fourth state of Matter we seem at 
length to have within our grasp and obedient to our con¬ 
trol the little indivisible particles which with good warrant 
are supposed to constitute the physical basis of the uni¬ 
verse. We have seen that in some of its properties 
Radiant Matter is as material as this table, whilst in other 
properties it almost assumes the character of Radiant 
Energy. We have actually touched the border land where 
Matter and Force seem to merge into one another, the 
shadowy realm between Known and Unknown which for 
me has always had peculiar temptations. I venture to 
think that the greatest scientific problems of the future 

* The possible duration of the Sun from formation to extinction 
has been variously estimated by different authorities, at from 
18 million years to 400 million years. For the purpose of this illus¬ 
tration I have taken the highest estimate, 

t According to Mr. Johnstone Stoney (Philosophical Magazine, 
vol. 36, p. 141), 1 c.c. of air contains about 1000,000000,000000,000000 
molecules. Therefore a' bulb 13-5 centims. diameter contains 
13-53 x 0-5236 x 1000,000000,000000,000000 or 
1,288252,350000,000000,000000 molecules of air at the ordinary pressure. 
Therefore the bulb when exhausted to the millionth of an 
atmosphere contains 1,288252,350000,000000 molecules, leaving 
1,288251,061747,650000,000000 molecules to enter through the perfora¬ 
tion. At the rate of 100,000000 molecules a second, the time required 
for them all to enter will be 

12882,510617,476500 seconds, or 
214,708510,291275 minutes, or 

3,578475>i71521 hours, or 
149103,132147 days, or 

408,501731 years. 
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will find their solution in this Border Land, and even 
beyond; here, it seems to me, lie Ultimate Realities, 
subtle, far-reaching, wonderful. 

“ Yet all these wero, when no Man did them know, 
Yet have from wisest Ages hidden beene ; 

And later Times thinges more unknown shall show. 
Why then should witlesse Man so much misweene, 
That nothing is, but that which he hath seene ?” 

NEW PROCESS FOR THE RAPID 

ESTIMATION OF PURE SUGAR IN RAW AND 

REFINED COMMERCIAL SUGARS.* 

By P. CASAMAJOR. 

(Concluded from page 108.) 

Correction for Variations of Temperature.—When we 
operate at temperatures different from 150 C. or 6o° F., 
the corre&ions can be made by using either of the tables 
of Gay-Lussac or those for the instrument of Tralles, 
which we owe to Prof. MacCulloch. I will, however, 
state that results that are sufficiently accurate may be 
obtained by proceeding as follows :— 

For solutions which give, by the alcohometer from 77 
to 70, we may multiply the excess of temperature above 
6o° F. by 0*2, and deduift the produdt from the reading of 
the alcohometer. For degrees of the alcohometer between 
70 and 60, we may multiply this excess by o’205, and for 
indications below 6o° of the alcohometer, the excess of 
temperature above 6o° F., must be multiplied by o-2i, and 
the product deducted. If a centigrade thermometer is 
used, the excess of temperature over I5C should be 
multiplied by 076 for solutions above 70° of the alco¬ 
hometer. For solutions between 60° and 70° (alcohometer), 
the excess over 150 C. should be multiplied by o’37, and 
for those below 6o°, this excess should be multiplied by o’38. 
In all cases, the produdt should be dedudted from the 
diredt reading of the alcohometer. The results obtained 
in this way do not differ materially from those given by 
the tables. 

There is another correction for variation of temperature, 
which relates to the volume of standard solution to be 
taken for a weight of sugar equal to igffi gr. As the 
temperature rises, a greater volume of standard solution 
should be taken. If we use a Fahrenheit thermometer we 
take— 

At 60° F. 

>> 7° • • • • 
,, 80 •« • • 
99 90 • • * • 

jy IOO • • • • 

If we use centigrade 

50-0 c.c. of standard solution. 

5°’3 11 )> )i 
5°’® >> )> >» 
51'0 )> >) » 

)> >1 it 

thermometer, we should take— 

At i5°C. .. .. 5<ro c.c. of standard solution. 

99 20 • • • • 5025 t, )» 99 

99 25 • • • • 5°’5 )> >» 99 

99 30 • • •• 508 m )» 99 

99 35 .. .. 5 *'2 ,, ,, 9* 
99 40 .. .. 5i'4 ,, ,, 99 ,1 • • • • “t !> >) 1) 

If it should be preferred to use always the same volume 
of 50 c.c. of standard solution, we may take the following 
weights for.the temperatures of a centigrade thermometer : 

At 150 C. • ( « • • • ig‘8 grammes. 
„ 20 • • • • 1 » 197 99 

„ 25 • • • • • • xg-6 99 

» 30 • • 1 « • • I9’5 99 

». 35 • • • • • • I9'4 99 

>. 40 • • • • • • I9'3 99 

In the following table may be found the same data 
concerning methylic alcohol of various strengths, satu¬ 
rated with sugar, as are given in table No. 1 for ethylic 
alcohol. 

Degrees of the 
alcohometer be¬ 

Table No. 4. 

Ditto after Degree of the 
saturation with saccharometer Grms.of sugar 

fore saturation. sugar. (Ventzke). in 100 c.c. 

92‘5 gi-8 17 °'44 
837 77-1 I3'2 3'43 
827 76-5 — 

8x*5 75-0 — — 

From this table we may learn that the solution, saturated 
with sugar, standing at 77‘i by the alcohometer, should, 
when placed in the saccharometer tube, stand at X3‘2. 
We also learn that the same saturated solution must con¬ 
tain 3’43 grammes of sugar in 100 c.c. This is a useful 
guide for the quantity of extra powdered sugar that should 
be added to 1 litre of methylic alcohol of 83^°.* 

Method of Procedure in Testing.—The sugar to be tested 
should not be weighed before everything is ready, as 
otherwise it may dry out, after being weighed, and give 
too high a result. The mortar and pestle should be clean 
and dry, the cylinder should be filled with the standard 
solution to a line indicating 50 c.c., and a clean dry funnel 
should be ready with a paper filter in it. The weight of 
sugar to be taken is ig'8 grammes. This is transferred to 
the mortar as soon as weighed, and the standard solution 
should be poured in the mortar, and the sugars then ground 
with a heavy pestle until all lumps and large crystals are 
broken up.f 

The mortar I have used for grinding sugar in presence 
of the standard solution has a capacity of 180 c.c., and 
the pestle is of such a size that it displaces 80 c.c. in this 
mortar. 

After all the lumps have been broken up the contents of 
the mortar are poured on a filter standing over the cylinder, 
which previously held the standard solution. As there 
was some of this solution left in the cylinder, about 10 c.c. 
of the filtered solution is allowed to run into the cylinder, 
after which the funnel is taken from the cylinder and held 
over the mortar long enough to shake up the liquid in the 
cylinder and pour it back on the filter. After this the 
funnel is placed again over the cylinder, the contents of 
the mortar are poured again on the filter, and from 30 to 
35 c.c. are allowed to run through the filter, which are 
generally sufficient for a test. In this filtered solution are 
placed, in succession, an alcohometer and a thermometer. 
To the alcohometric degree, corrected for temperature, is 
added the difference between 100 and the alcohometric 
degree of the standard solution. This sum represents the 
percentage of sugar. 

Example.—The standard solution gives with the alcoho¬ 
meter 76'8 when corrected for temperature. The same 
alcohometer placed in the filtered solution marks 710, 
while a centigrade thermometer shows a temperature of 
28°. According to what has been already said, we take 
the difference between 28 and 15 = 13, and multiply this 

* From this table we may also learn that if we apply methylic 
alcohol to Payen’s process, we need have no fear of leaving in the 
sugar a small quantity of the solution made by saturating with sugar 
methylic alcohol at g2'5°. With ethylic alcohol, cane sugars are always 
left with too much impurity. Dr. Behrinforms me that on this account 
he has never been able to obtain good results by this process. It is 
certainly worth while trying methylic alcohol. Cane sugars could be 
washed out with our standard solution, testing 77*1 (alcohometer), 
and the last particle of this could be removed by methylic alcohol 
92'5> saturated with sugar. The small quantity of this latter remaining 
after filtration would leave too little sugar to cause an appreciable 
error. The funnel with auxiliary vertical tube, of which I gave a 
description several years ago, is very well adapted to washing sugars 
out with alcohol, as it leaves them quite dry without the help of a 
filter pump (see American Chemist, Oct., 1875, vol. vi., p. 122, and 
Chemical News, vol. xxxii., N0.829, p. 183). 

+ Persons who test raw centrifugal sugars by this process must 
very soon see what artificially coloured sugars consist in. This has 
been a vexatious question, occupying the attention of eminent 
chemists. By washing sugar crystals with alcohol we may easily 
see that in the grains of some of them have been incorporated brown 
insoluble particles. In some cases these look like the scum from the 
defecation of the juice, and, in other samples, the colouring mattef 
seems to be clay or some brown pigment. This colouring matte! 
seems generally to have been added in a very clumsy manner, as 
after washing the crystals in alcohol it may be seen in lumps, specking 

| the crystals with dark dots. * Read before the American Chemical Society, June 5, 1879. 
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difference by 0^36, the product being 4'68. This quantity 
subtracted from 71 gives 66-32. The difference between 
100 and 76-8 being 23'2, this quantity is added to 66-32, 
and the sum, 89-52, is the quantity of pure sugar in the 
sugar tested. 

It has been suggested that the evaporation of methylic 
alcohol during the manipulations that have been described 
must interfere with the accuracy of the results obtained, 
but this does not seem to be the case. It might be.pos¬ 
sible to avoid evaporation entirely by leaving out the 
operation of grinding the mixture of sugar and methylic 
alcohol in a mortar ; but, in this case, the results obtained 
would be less accurate on account of the impurities left in 
the sugar. Beyond avoiding working in a draft, no pre¬ 
caution has been taken to prevent evaporation. One 
reason why the evaporation of the alcohol seems to have 
so little effeCt on the result is that the operation of grinding 
and filtering occupy only a few minutes, during which no 
appreciable loss takes place. 

NOTICES OF BOOKS. 

Catechism of Agricultural Chemistry and Geology. By 
the late J. F. W. Johnston. An entirely new edition, 
revised and enlarged by C. A. Cameron. 78th thou¬ 
sand. Blackwoods, 1879. 

To revise an old established favourite like this little Cate* 
chism is no easy task. It is hard for an editor to leave 
out statements which may not precisely commend them¬ 
selves to his judgment, but which he does not know how 
to replace by anything more certain. It is hard to keep to 
the old limits and yet to add the more important fads 
discovered by recent researches. It is hard to maintain in 
the new part a style which came quite naturally to the 
original author. To say that Dr. Cameron has succeeded 
perfectly in an operation where failure is so common would 
be incorreCt. But the new editor has undoubtedly im¬ 
proved the book, as it has been issued since Dr. Voelcker’s 
revision of the original text in 1863. He ought to have 
done more, however. The old tables on pages 34, 36, and 
37 needed revision ; those on page 53 should have been 
replaced by sets of figures representing the results of 
properly conducted field-experiments : it is of no service 
to any one to tell them that a certain number (8) of extra 
bushels of wheat-grain were obtained from an acre of land 
by the use of 4 cwts. of “ wheat manure,” unless the ex¬ 
periment were tried in duplicate at least, the composition 
of the manure given, and all the other conditions of the 
experiment, natural and artificial, duly recorded and dis¬ 
cussed. And even then such information and such details 
cannot be profitably used by the young learners, for whom 
the little work under notice is intended. Figures drawn 
from a much wider range, as well as higher class of expe¬ 
rimental trials, are necessary for them. We hope Dr. 
Cameron will go through the book again before the issue 
of the 79th thousand, and make a good many more cor¬ 
rections and additions. With the exception of one of the 
old tables having been expanded into six, and a few figures 
and statements having been slightly changed, we do not 
see any great revision or enlargement of the present 
edition. 

A Systematic Course of Practical Qualitative Analysis. 
By T. Eltoft. Pp. vi. and 62. London: Simpkin 
Marshall, and Co., 1879. 

Although this pamphlet does not differ widely from other 
digests of qualitative chemical operations, it bears through¬ 
out distinct marks of having been compiled by an expe¬ 
rienced teacher of analysis. If another book of this sort 
be wanted for students preparing for the Science and Art 
Department, Medical Schools, London University, and 
Oxford and Cambridge Local Examinations, Mr. Eltoft’s 
A\ork may prove useful: at least, it may be said to present 
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some commendable features. But the effort after brevity 
and conciseness leads here, as elsewhere, to imperfections 
if not to errors. For instance, we do not see that any 
provision is made (pp. 25, 30, 53, and 55) for testing for 
fluorine when silicon is also present; the mode given for 
identifying oxalic acid is not conclusive ; and the direc¬ 
tions for removing, by means of sodium carbonate, heavy 
metals previous to testing for acids, are vague. A tabular 
statement of the general scheme of analysis for bases is 
omitted, although the substance of such a scheme is given 
in a less advantageous shape. Mr. Eltoft claims origi¬ 
nality for the table of processes to be used in detecting 
acids (page 53), but we fail to see novelty in it. The 
Table of Solubilities, on page 9, does not strike us as very 
clear—indeed the 2nd section of it appears misleading. 

Elements of Modern Chemistry. By A. Wurtz. Trans¬ 
lated and Edited by W. H. Greene, M.D. Pp. 687. 
London and Philadelphia, 1879. 

Still another manual of chemistry for students! We 
confess to having experienced some degree of disappoint¬ 
ment on perusing this recent addition to the crowd of 
similar digests of chemical faCts and theories. The great 
reputation of M. Wurtz, and the popularity of the original 
work in France, led us to expeCt a volume perfect as far as 
it went in its scope and in its selection and treatment of 
details. No doubt the philosophical or theoretical aspect 
of chemical science is fairly handled in these pages, but 
of the descriptive part of the work we find it impossible 
to speak in terms of equal praise. We object to the non- 
metals being called (p. 3) “ metalloids ” ; we objeCt to the 
statement (p. 7) that the objects around us present “ infi¬ 
nite differences ” : when we look up particular elements 
and compounds, one after another, in order to test the 
lateness of the information given and the judgment shown 
in its selection and arrangement, we find old data and state¬ 
ments cited as if they were still of real value ; we fail to 
discover that perfection of orderly arrangement which a 
systematic treatise, however compaCt, should always ex¬ 
hibit ; and we here oftentimes search, in vain, for a notice 
of the most salient features and most characteristic data 
of the bodies described. One would imagine, for instance, 
that the specific gravity and hardness of such an import¬ 
ant substance as rock-crystal would be given (p. 199—200), 
and that we should be spared such an inane remark as 
this, “ chalcedony, onyx, and opal are sought for by the 
lapidary and engraver.” One would expeCt, too, that 
more recent information about graphite would be furnished 
to us than the imperfect, half-obsolete, and partially in¬ 
correCt statements of pages 201 and 202; surely, the 
existence of graphitic acid might have been noted. Reach¬ 
ing the metals, we do not fare much better. Under 
potassium (p. 282) the explanation offered to account for 
the explosive violence with which, when the metal burns 
on water, the resulting fused potassium hydrate is suddenly 
quenched and dissolved, includes no reference to the 
spheroidal state. Sodium hydrate, we are informed (p. 292), 
“ is known in commerce as concentrated lye.” Bleaching 
powder, according to the equation on p. 309, is made 
with anhydrous lime : we would ask how much chloride of 
lime is now manufactured in the manner described and 
figured (fig. 101) by M. Wurtz ? On page 302, the author 
assigns to Lamy the honour, not only of establishing the 
metallic nature of thallium, but of first isolating that 
element. It seems to us impossible that any unprejudiced 
and well-informed chemist could honestly deny to Crookes 
the credit of having discovered thallium, and also of having 
first made known its metallic nature and first publicly ex¬ 
hibited it. Let any one who doubts this conclusion read 
the Philosophical Magazine for July, 1863. He will then 
find that Mr. Crookes exhibited thallium in the Inter¬ 
national Exhibition of 1862, on May 1st, duly labelling his 
case with the words “ Thallium, a new metallic element, 
discovered by means of speClrum analysis.” The indivi¬ 
dual specimens of metallic thallium and its salts were 

Elements of Modem Chemistry. 
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there shown with labels which were proved to have been 
printed on the 25th of April, 1862. And what publication 
of Crookes’s discovery could have been more conspicuous 
and incontrovertible than the exhibition of a series of duly 
labelled specimens to an immense concourse of visitors on 
an occasion like that of the opening of the Exhibition on 
May 1st, 1862 ? 

We have not space to discuss the remainder of this 
book; the organic sedtion especially would require more 
attention than we can give it here. But it appears from 
casual dips which we have taken into the latter part of 
this “ Introduction to Modern Chemistry,” that the new 
carbon compounds therein described are treated more 
satisfactorily than the older and more familiar ones. For 
instance, the description of malting and the figure of a 
sprouted barley grain, given on page 579, hardly commend 
themselves to the critical faculty. Cellulose when pure 
has a definite specific gravity, not one oscillating (p. 585) 
between 1-25 and 1-45 ; Charpie, too (pp. 585 and 586), has 
an English equivalent; and we were not aware that collo¬ 
dion was a solution of fn'nitrocellulose. Considering the 
paramount importance of chlorophyll in organic nature, 
we might at least expeCt one line about its occurrence and 
function. But, in faCt, the details of this work do not 
bear the kind of scrutiny which one has a right to apply 
to a book written by Wurtz. 

CORRESPONDENCE. 

NEW ELEMENTS. 

_*33 
MISCELLANEOUS. 

Adtion of Pyrogallate of Potassa upon Binoxide 
of Nitrogen..—G. Lechartier.—The binoxide of nitrogen 
seems to undergo a decomposition, giving rise, on the one 
hand, to protoxide of nitrogen, and, on the other, to the 
more highly oxidised compounds, nitric and nitrous acids, 
whose action upon the pyrogallate of potassa is already 
known.—Comptes Rendus. 

Synchronism of the Mean Temperature and Rain¬ 
fall in the Climate of London.—Mr. H. Courtenay 
Fox, M.R.C.S., of Stoke Newington, read a paper on this 
subject before the British Association at the Sheffield 
meeting. The paper was accompanied by copious tables 
exhibiting the months and seasons for sixty-seven years, 
arranged in the order of their respective temperature and 
rainfall as for the Royal Observatory. The following is a 
short summary of the results :—1. In each of the four 
months from November to February, extreme cold tends 
to be synchronous with dryness, warmth with large rain¬ 
fall. 2. In the summer months, June to August, cold 
tends to be accompanied by much rain, warmth by dry¬ 
ness. 3. To put this in popular language, rain brings 
warmth in winter and cold in summer ; that is (if rain be 
the cause, which is by no means proven) it mitigates the 
special character of each extreme season, winter and 
summer. 4. Very wet years tend to be either cold or 
warm, whilst years of drought tend to assume an average 
temperature. 

New Elements. 

To the Editor of the Chemical News. 

Sir,—The number of “ new elements ” announced in 
successive numbers of the Chemical News is really 
appalling. During the past two years no less than eleven 
claimants for recognition as elemetary substances have 
presented themselves. With your permission we will 
call the roll, and inspect briefly the chemical recruits. 

List of New Elements and their Discoverers. 
1877, June 

„ May 
1878, Sept. 

„ OCt. 
,, Nov. 
,, Nov. 

1879, March 

July 
Aug. 

Sergius Kern. 
Hermann. 
Prat. 
J. L. Smith. 
Gerland. 
Delafontaine. 
Marignac 
Delafontaine. 
Nilson. 
Dahll. 
Guyard. 

Davyum 
Neptunium 
Lavoesium 
Mosandrum 
“ New earths” 
Philippium 
Ytterbium 
Decipium 
Scandium 
Norwegium 
Uralium 

Now, while several names in this formidable list are 
doubtless destined to stand the test of time, the majority, 
I opine, will have to join the noble army of “ defundt 
elements.” Probably only the “ fittest ” will “ survive.” 

Seriously, however, have we not a right to hesitate 
before accepting these claimants and granting them a 
place in our catalogue of elements. To put a practical 
question, How long shall we delay before mentioning 
these substances in the instruction of advanced classes ? 
Shall we enter them in our text-books ? Who will under¬ 
take to say that one chemist is thoroughly reliable, and 
that another is economical of truth or easily deceived ? 
What authority is weighty enough to settle the existence 
or non-existence of these bodies ? 

These and similar thoughts doubtless occur to many. 
We would like to see the views of some of your corre¬ 
spondents on this knotty problem.—I am, &c., 

Sceptical Chvmist. 

The Chemistry of Food.—A course of ten lectures 
on the Chemistry of Food will be delivered at the National 
Training School for Cookery, Exhibition-road, South 
Kensington, by Prof. Church. The lectures will be given 
on Mondays at 5 p.m., the course beginning on Monday 
next, the 15th instant. 

TO CORRESPONDENTS. 

W. S. S. G.—There is no process by which the odour can be re¬ 
moved from nitrobenzol. 

Veraz.—They are artificial ethers. A knowledge of manufadturing 
chemistry is required for their preparation. The names and mode of 
preparation are given in most hand-books of chemistry. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, E.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connedted with 

Patents, &c., condudted. 

Prospedtuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street, W. 

Vy ILLOUGHBY BROS.,Central Foundry, 

v ' Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 
phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contradt for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 

Estimates and Plans furnished on application. 

The Discoverer of a New (Patented) Process 
for making Aluminium requires a Partner or Licensee with 

Capital to work it on a manufadturing scale. Estimated cost of 
Aluminium by this process—Pure, £100 a ton; impure, £40. At twice 
this price the demand is inexhaustible. (Present price over £6000 a 
ton.) No one unprepared to invest £10,000 need apply.—Address, Al, 
care of W. P. Thompson and Co., Solicitors of Patents, 6, Lord 
Street, Liverpool, and 323, High Holborn, London, W.C. 

tdoyal polytechnic. —curried 
IV PRAWNS, written by F. C. Burnand, introducing the New 
and Marvellous Illusion METEMPSYCHOSIS, given daily at 4 and 
9, by Mr. George Buckland.—FLASHING SIGNALS and the 
HELIOGRAPH, by Mr. J. L. King.—POPULAR SKETCH 
LECTURES on NATURAL HISTORY, by Rev. J. G. Wood, M.A., 
F.L.S , &c.—THE ZULU WAR, by Mr. VV. R. May—CAVES and 
CREVICES, a Geological Ledture, by Mr. T. C. Hepworth.—THE 
WATCH and its HISTORY, by Mr. A. J. Carter.—STOKES ON 
MEMORY, &c., &c. Admission to the whole is. Open 12 till 5,and 
7 till 10, 
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THE “SOUTH LONDON” SERIES OF PHARMACEUTICAL TEXT-BOOKS. 
By Dr. MUTER, M.A., F.C.S., 

Director of the South London School of Pharmacy, and President of the Society of Public Analysts. 

ORGANIC MATERIA MEDICA. Third Edition 594 pp. 8vo., price 12s. 6d. 
11 The work now before us is as well fitted fcr the medical student as for the student in Pharmacy only. . . . We would highly commend 

the portions relating to the description of the drugs, but still more those relating to their chemistry."—Medical Times and Gazette, 13th July, 
1878. 

“ Contains everything that an ordinary student should know, and much more. The source, method of collection, uses, dercription, chemistry, 
and pharmacology of each substance are given in clear and concise terms, which show the practised teacher. We can highly recommend 
this work to our pharmaceutical readers.”—Chemical News, 14th June, 1878. 

“ He who turns to this book need not fear that he will burden his mind with unnecessary details. We may safely leave it to its own merits, 
and the renown of the author and his school.”—Chemist and Druggist, 15th May, 1878. 

ANALYTICAL CHEMISTRY (for Pharmaceutical and Medical Students). Second Edition, 
royal 8vo., price 7s. 6d. 

PHARMACEUTICAL CHEMISTRY (Synthetical and Descriptive). Price 10s. 6d. 
“ It is not very easy to criticise the two works now before us. . . . Were it for this reason alone the volumes would be Well Worthy of 

consideration.”—Medical Times and Gazette, 12th July, 1870. 
“ These volumes form the second edition of a work which has found favour with pharmaceutical and medical students. . . . The author has 

done wisely in dividing the work, and has in many ether respedts improved it.”—Lancet, 23rd August, 1879. 
“ Like all the works of the author, this book is exceedingly accurate. ... To pharmaceutical students it will be simply invaluable, while 

to medical students a study of its pages will amply repay them.”—Students' Journal, 7th June, 1879. 
“ Dr. Muter has done well to divide the second edition of his ‘ Pharmaceutical and Medical Chemistry ' into two separate volumes. . . . 

Two useful appendices have been added to the new edition, which will greatly add to the value of Dr. Muter’s already valuable woik.”— 
Chemical News, 6th June, 1879. 

“ Muter’s * Chemistry ’ will certainly be able to hold its own in any battle of books.”—Chemist and Druggist, 15th June, 1879. 

Published by W. Baxter, at the Office of the South London School of Pharmacy, Central Public Laboratory, 
Kennington Cross, London, S.E.; and sold by Simpkin, Marshall, and Co., Stationers’ Hall Court, E.C., and 
Bajlliere, Tindall, and Cox, King William Street, W.C. 

STUDENTS’ CLASS-BOOKS. 

CHEMISTRY. 
ATTFIELD’S CHEMISTRY: General, 

Medical, and Pharmaceutical; including the Chemistry of the 
British Pharmacopoeia. A Manual for Students, a Work of 
Reference for Chemists and Druggists. Sixth Edition, Illus¬ 
trated, 15s. 

FRANKLAND’S LECTURE NOTES for 
CHEMICAL STUDENTS. Fifth Thousand. Vol. I. (Inor¬ 
ganic), 4s. Vol. II., Second Edition (Organic), 5s. 

CHURCH’S LABORATORY GUIDE for 
STUDENTS of AGRICULTURAL CHEMISTRY. Fourth 
Edition, 6s. 6d. 

GUTHRIE’S ELEMENTS of HEAT and 
of NON-METALL1C CHEMISTRY. 7s. 

ELIOT and STORER’S MANUAL of 
INORGANIC CHEMISTRY. 10s. 6d. 

GREVILLE WILLIAMS’S HANDBOOK 
of CHEMICAL MANIPULATION. With a New Supple¬ 
ment. 15s. 

BOTANY. 
HENFREY’S ELEMENTARY COURSE 

of BOTANY: Strudtural, Physiological, and Systematic. 
Edited by Maxwell T. Masters, M.D., F.R.S. Third Edition, 
Illustrated by Five Hundred Woodcuts, 15s. 

BABINGTON’S MANUAL of BRITISH 
BOTANY. Seventh Edition, Revised throughout, 10s. 6d. 

GEOLOGY. 
ANSTED’S ELEMENTARY COURSE of 

GEOLOGY, MINERALOGY, and PHYSICAL GEO¬ 
GRAPHY. Second Edition (Re-issue), 12s. 

THE MICROSCOPE. 
GRIFFITH’S ELEMENTARY TEXT- 

BOOK of the MICROSCOPE. Illustrated, 7s. 6d. 

COMPARATIVE ANATOMY. 
RYMER JONES’S GENERAL OUTLINE 

of the ORGANISATION of the ANIMAL KINGDOM, 
Fourth Edition, 571 Engravings, £1 ns. 6d. 

JOHN VAN VOORST, i, PATERNOSTER ROW. 

GRIFFIN’S 
CHEMICAL HANDICRAFT. 

SECOND EDITION. 

Price 4s. 7d. post free. 

A CATALOGUE OF CHEMICAL APPARATUS: 
ILLUSTRATED, CLASSIFIED, DESCRIPTIVE. 

Demy 8vo., 480 pp., Illustrated with r6oo Woodcuts. 

Most complete and cheapest List of Apparatus. 

JOHN J. GRIFFIN and SONS, 22, Garrick Street, 
London, W.C. 

Just published, post 8vo., cloth, with Index, 186 pp., 23., 

TWENTY LESSONS IN INORGANIC CHEMISTRY, 
Embracing the Course of Instrudtion required for the First Stage, or 
Elementary Classes of the Science and Art Department, and recom¬ 
mended for the use of Candidates preparing for the Examinations of 
the Pharmaceutical Society, the London University Matriculation, 
&c. 

By WILLIAM VALENTIN, F.C.S., _ 
Late Principal Assistant in the Royal College of Chemistry Science 

Schools, South Kensington. 

With Forty-eight Engravings on Wood. 

WILLIAM COLLINS, SONS, & CO., 
Bridewell Place, New Bridge Street, London, E.C. 

Now ready, crown 8vo., 600 pp., with 470 Wood Engravings, 
12s. 6d. cloth, 

THE STUDENT’S TEXT-BOOK OF 
J- ELECTRICITY. By HENRY M. NOAD, Ph.D., F.R.S., 

author of “A Manual of Elearicity,” &c. A new edition, carefully 
revised, with an Introduaion and additional chapters, by W. H. 
PREECE, M.I.C.E., Vice-Presidnnt of the Society of Telegraph 
Engineers, &c. 

“ A reflex of the existing state of Elearical Science adapted for 
Students.”—W. H. Preece, Esq., in “ Introduaion.” 

‘London: Crosby Lockwood and Co., 7, Stationers’-hali-court, E.C. 

TO INVENTORS AND PATENTEES. 

RE. FARRANT and Co., Dextrine Manu- 
• faaurers, Gorton Gum Works, Manchester, are prepared to 

undertake the manufaaure of any Chemical or Food Speciality, or to 
furnish assistance (if required) with ample and superior accommoda¬ 
tion, and steam-pewer, to any inventor or patentee desiring to 
manufaaure. 
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ON THE PRESENCE OF NITROGEN-IN STEEL.* 

By ALFRED H. ALLEN, F.I.C., F.C.S. 

The author made some preliminary experiments on this 
subjedt in 1872, but has only recently obtained any definite 
results. The method adopted has been to dissolve the 
steel in hydrochloric acid, by which means any combined 
nitrogen may be presumed to be converted into ammonia. 
The solution obtained was then distilled with excess of 
lime, and the distillate examined for ammonia by Nessler’s 
method. The employment of this extremely delicate test 
enabled the author to operate on a much smaller quantity 
of steel than was employed by previous investigators. 
Very special precautions were taken to obtain the hydro¬ 
chloric acid and other materials free from any trace of 
ammonia or nitrous compounds, and the air was entirely 
expelled from the apparatus before commencing the ope¬ 
ration. The hydrogen evolved was freed from any traces 
of ammonia by passing it through a tube filled with glass 
beads moistened with hydrochloric acid. It was proved 
by blank experiments that no source of ammonia existed 
in the reagents or apparatus. 

When absolutely pure materials were used, and every 
precaution taken to get rid of the contained air and other 
sources of error, the addition of Nessler’s solution to the 
liquid obtained on distilling with lime caused a very 
marked yellowish brown colouration. On comparing the 
lint produced with that yielded by a dilute solution of 
ammonium chloride of known strength, results were ar¬ 
rived at representing the proportions of nitrogen present 
in various typical specimens of steel. 

As the results obtained from steels of different kinds 
varied greatly, it cannot be assumed that there was a con¬ 
stant source of error in the mode of manipulation ; while 
as the same samples gave substantially concordant results 
on repeating the experiment, the figures obtained are not 
the result of accident, but are true expressions of the 
proportions of nitrogen present. 

In order to obtain ammonia in quantity sufficient for 
its recognition by other readtions than that with Nessler’s 
test, the following plan was employed. 

Steam, generated by boiling water in a flask, was passed 
over a considerable quantity of steel borings contained in 
a combustion-tube which was bent beyond the furnace, 
and prolonged so as to form the inner tube of a Liebig’s 
condenser. To the further end, a tube filled with glass 
beads and furnished with a glass stop-cock was attached. 
A rapid current of steam was driven through the apparatus 
for a considerable time to expel every trace of air. On 
condensing the steam, it was found free from any trace of 
ammonia. The steel borings were then heated to redness 
by a combustion furnace, and a rapid current of water 
passed through the condenser. The condensed steam, 
when tested by Nessler’s solution, was found to contain 
abundance of ammonia, which did not diminish in amount 
till the borings were almost entirely oxidised. On re¬ 
distilling the condensed steam, a distillate was obtained, 
having a distinctly alkaline reaction to litmus paper, and 
on treating it with hydrochloric acid and platinic chloride 
a sensible amount of yellow precipitate was obtained, 
having the characteristic crystalline form of ammonium j 
ehloroplatinate. The amount found was larger than could [ 
possibly have been produced had the whole of the nitrogen 
pf any residual trace of air been converted into ammonia. 

* Abstract of a paper read before the British Association ftjr the 
Advancement of Science (Section B.), Sheffield, 1S70, 

The author regards the results now recorded as pre¬ 
liminary merely, and proposes to extend the research to 
various classes of steel and iron, and especially to such 
specimens as have been found to possess anomalous 
characters. Of these characters, the evolution of am¬ 
monia from freshly fractured surfaces is among the most 
striking. 

A HISTORICAL SKETCH OF VAPOUR-DENSITY 

METHODS.* 

By JAS. T. BROWN, F.C.S. 

Although Southern in 1803 made some very careful 
; determinations on steam, still the first accurate method 

■ was that of Gay-Lussac, who, in 1811, heated a weighed 
j quantity of substance over mercury in a graduated vessel. 
In 1822, Cagniard de la Tour studied the combined effeCt 
of heat and pressure on various liquids, but Despretz, in 
the same year, worked on vapours in exhausted globes of 
9 litres capacity. In 1826, Dumas, wishing to operate on 
substances which attack mercury, worked out and published 
his well-known method, in which the volume is definite 
but the amount of substance used has to be determined. 
In 1833, Mitscherlich proposed using tubes, sealed at one 
end and drawn to a neck at the other, instead of bulbs, 
and gave details and drawings of the apparatus for heating 
them. Bineau, in 1838, published an elaborate paper, but 
unfortunately without any drawings ; in 1846 he repeated 
the experiments of Despretz with slight modifications. In 
1849, Regnault used an apparatus very similar to that of 
Mitscherlich, but closed the air-thermometer tube by 
means of a stop-cock. Bineau, in 1859; for high tempera¬ 
tures, used glass tubes coated with clay; but Regnault, in 
1861, to obtain the same result, used iron tubes, and 
heated them in a revolving cast-iron tube over gas-burners. 
Another method of Regnault’s was to employ cast-iron 
bottles with loose stoppers, and to use the vapour of mer¬ 
cury as the standard instead of air. In 1866, Grabowski 
used the original Dumas method, but for .air-thermometer 
employed a globe of the same size as that containing the 
substance. Bunsen, in 1867, employed an air-bath similar 
to that of Mitscherlich, but heated it by an elaborate ar¬ 
rangement of gas-burners. For high temperatures 
Deville and Troost, in i860, heated the bulbs in the 
vapour of mercury, sulphur, zinc, or cadmium ; above the 
boiling-point of sulphur they used porcelain globes. For 

j temperatures up to that point the smaller apparatus de- 
! vised by Greville Williams answers admirably. Roscoe, 

last year, used porcelain globes and heated them in a 
muffle, but determined the temperature by the method of 
specific heat. For working at a reduced piessure Reg¬ 
nault proposed partially exhausting the bulb during the 
experiment; in 1876, Habermann (whose method was re¬ 
ferred to by Sommaruga) gave a diagram of the complete 
apparatus. The main point in Playfair and Wanklyn’s 
method (1861) of vapours mixed with air, consisted in 
stopping the supply of vapour before the bath had attained 
its maximum temperature. 

Natanson, in 1855, to work up to 300°, heated the upper 
part of the Gay-Lussac tube in an air-bath by means of 
charcoal; be used Avogadro’s tables for the tension of 
mercury vapour. In Greville Williams’s (1857) apparatus 
for working at various pressures, the metallic cistern, by 
which communication was made between the bottom of 
the graduated tube and the bottom of the open tube, was 
small, so that the whole arrangement could be placed in 
the water- or oil-bath. In Regnault’s apparatus for the 
same purpose the two tubes are fastened to the bottom of 
the water-bath, and are connected underneath byaT-piece. 
For ordinary determinations up to 150°, Greville Williams 
proposed standing the graduated tube in a small iron cup 

* Abstraft of a paper read before the Biitish Association for the 
Advancement of Science (Sedtign B.), Sheffield, 1879, 
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containing mercury, and supporting it in a glass vessel 
resembling a large test-tube. Schiff, in 1862, proposed 
fastening a loaded handle to the upper extremity of the 
graduated tube by spring clips. Grabowski, in 1866, 
heated the tube in an air-bath by means of gas, and placed 
an exactly similar tube containing air by the side of the 
substance-tube, so that the comparison could be made 
direCt between the vapour and air under the same condi¬ 
tions. Croullebois, in 1874, proposed using a tube with a 
large globe at the end, but Deville criticised his method 
rather severely. 

In 1868, Hofmann adopted a tube more than 760 m.m. 
in length, and enclosed it in a slightly larger mantle tube. 
He then passed the vapour of a liquid of definite boiling- 
point through the intervening space, selecting the liquid 
according to the temperature required. He thus main¬ 
tained a steady temperature with the greatest ease. Wichel- 
haus, in 1870, fitted a modified U-tube to the bottom of 
the graduated tube, so that the whole of it could be sur¬ 
rounded by vapour. Grabowski, in 1875, used naphthalen 
with Hofmann’s apparatus, but Engler, in the following 
year, to avoid the occasional stoppage of the outlet-tube, 
fitted to the lower end of the outer tube a short side tube, 
similar to those used for heating funnels. He then boiled 
the heating medium in this tube and allowed the vapour 
to cohobate in the space between the two glass tubes. 
Hofmann, at the same time, proposed making the outer 
tube long enough to enter the mercury in the trough, and 
placed the outlet a short distance above the mercury-level. 
He also proposed using plain tubes instead of graduated, 
by marking the height of the column by a gummed label 
and then measuring the volume occupied by the vapour. 
His third proposal was to place the inlet and outlet both 
at the bottom of the outer tube, so that during the heating 
of the liquid in the boiler, a portion of it could be forced 
at will into the space between the two glass tubes so as 
to heat them more gradually. 

Briihl used an inner tube i-5 m. in length, and to elimi¬ 
nate the tension of mercury vapour heated the column to 
the required temperature, noted the height, allowed it to 
cool, introduced the substance, and then heated again to 
the same temperature. He also made a mark on the tube 
a little above the vacuum mercury-level, and then only 
calibrated about 150 m.m. down from that point. Muir 
and Suguira, in 1877, ensured communication between the 
mercury in the tube and that in the trough by means of a 
short piece of glass tubing bent at right angles, which 
passed through the india-rubber disc on which the tubes 
rested. A second tube long enough to stand slighly above 
the level of the mercury in the trough served as outlet 
from the space between the two tubes. Briihl has this 
year proved by most carefully conducted experiments that 
the Hofmann method cannot be used above 220°, owing to 
the great and rapidly increasing vapour-tension of mercury. 
Of the overflow methods, the first is that of Hofmann, 
who, in i860, wrote that he used an U-tube heated in a 
paraffin bath, and estimated the volume of the vapour by 
the mercury expelled. Wertheim (1862-4) gave full details 
of his method, in which he used two short tubes suspended 
in a flask. Watts, in 1867, employed a globe with a 
ground neck into which an outlet tube reaching nearly 
to the bottom of the globe was accurately fitted. 
Victor Meyer, in 1876, used fusible metal and placed 
the outlet at the botiom of the bulb. His experiments 
were all made in the vapour of boiling sulphur, but 
Graebe last year used phosphorus pentasulphide. Fre- 
richs, in 1876, used an inverted flask and brought the 
outlet through the bottom of the bath. Goldschmiedt and 
Ciamician, in 1877, used mercury with the simpler bulb of 
V. Meyer, but added a small side tube to the outlet, so 
that the mercury expelled could be weighed during the 
heating. V. Meyer, in the same year, modified the shape 
of the bulb, but heated it in a tube of sufficient length for 
the upper part to serve as condenser. Pfaundler’s method 
(1870 and 1879) is based on the increased tension of the 
air, in an elongated bulb, produced by heating after the 

introduction of the substance, as compared with a similar 
determination on air in a bulb of the same size. A very 
short description appeared in 1874 of a method by Dulong 
on the same principle. Last year Hofmann proposed (1) 
to heat the weighed substance over mercury in the closed 
limb of an U-tube, and to calculate the volume from the 
extent to which heating caused the mercury to rise in the 
open limb ; (2) to heat a limited but weighed quantity of 
substance in an exhausted tube, and to calculate the 
volume of the vapour from the amount of air which 
entered the tube to restore equilibrium while at the 
maximum temperature. V. and C. Meyer’s method, which 
is so recent and so well known as not to require any ex¬ 
planation, is based on the measurement under atmospheric 
conditions of the air expelled by the vapour, the substance 
being introduced after the bulb has been heated. 

THE PHYSICAL PROPERTIES OF LIQUID 

ACETYLEN.* 

By GERRARD ANSDELL, F.C.S., 
Chemical Assistant to the Royal Institution of Great Britain. 

The hydrocarbon acetylen, being the only one of its 
numerous class which can be formed synthetically by the 
direCt union of its constituent elements, has an especial 
interest for the chemist. The chief physical constants of 
this substance are unknown, although its polymerised 
modification, benzene, has been very thoroughly studied 
in its physical relations by Regnault. Having one of M. 
Cailletet’s ingenious pumps for the liquefaction of gases 
at my disposal in the laboratory of the Royal Institution, 
Professor Dewar suggested a series of accurate deter¬ 
minations of its physical properties in the liquid state, 
and the present communication deals with the critical 
point, the tension of the vapour of the fluid at various 
temperatures, together with the corresponding densities 
and coefficients of compressibility. 

The only notice on the liquefaction of the gas appears 
to be a short paper by M. Cailletet in the Comptes Retidus, 
vol. lxxxv., No. 19, in which he determines the tension of 
the vapour of the liquid at different temperatures. These 
tensions, as will be afterwards seen, differ entirely from 
those obtained in the present paper, one of the reasons 
appearing to be that instead of using a carefully calibrated 
air manometer for determining the pressures, he used the 
ordinary metallic gauge attached to the pump, which is 
far from being correct. 

The pump itself is too well known to need description ; 
suffice it to say that two of the iron bottles or reservoirs 
were used, connected with the pump by a piece of fine- 
bore copper tubing, so as to equalise the pressure, one 
containing an air manometer registering the pressures 
from ten atmospheres upwards, and the other the tube 
filled with acetylen. The two bottles were then placed 
by side, and the height of the column of mercury in either 
read off by means of a cathetometer. 

The formulae used for calibrating the tubes, and also for 
calculating the volume of the liquefied gas, and the pres- 
su;e by the air manometer, were those given by Dr. 
Andrews in his researches on carbonic acid [Phil. Trans., 
1869 and 1876). The method of preparing the acetylen 
gas was by the aCtion of alcoholic potash on bibrom- 
ethylen, the disengaged gas being collected in the form of 
the red acetylide of copper, by passing it into a strong 
solution of subchloride of copper in ammonia. This red 
compound, after being thoroughly washed and boiled with 
distilled water, was transferred to a flask with dilute 
hydrochloric acid, the gas driven off by means of a gentle 
heat, and conducted through a strong solution of caustic 
soda, to free it from traces of hydrochloric acid, and finally 

* Read before the British Association for the Advancement of 
Science (Section B.), Sheffield, 1879. 
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through two small [J-tubes with fused chloride of calcium. 
The perfe&ly pure and dry acetylen was now passed 
through the tube to be used for its liquefaction in a slow 
stream for several hours, and the latter carefully sealed off 
when all the air had been expelled. 

The sealing off requires great care, as unless rapidly 
done, and the pressure removed from the inside (by cooling 
the tube) immediately the point is closed, the acetylen be¬ 
comes rapidly charred and blows out, a small portion of it 
being consequently decomposed, and thus interfering 
materially with the accuracy of the results. 

The tube for the tension determinations was of the usual 
shape used in the Cailletet pump, the internal diameter 
of the capillary part being about 2-5 m.m. This was found 
to be more convenient than a narrower tube, as a larger 
reservoir could be used, and consequently a larger quantity 
of liquid obtained. 

The pressure at the different temperatures was always 
observed when a very slight layer of liquid was formed on 
the surface of the mercury, as the gas not being entirely 
free from air, the pressure was slightly increased on filling 
completely the upper part of the tube. 

The following are the tensions obtained compared with 
those of Cailletet:— 

Cailletet. 
__C_ 

Temp. Pressure. Temp. Pressure. 

— 23,oo° C. ii-oi atm. 
— IO'OO 17-06 „ 

O'OO 21'53 .. + i-oDC. 48 atm. 

+ 5'25 25'4^ »» 2‘5 50 ,, 

I3'5° 32-77 .» 10-0 63 .. 
20-15 3976 -» 180 83 
27'55 48-99 „ 25-0 9+ .. 
31-60 56-20 „ 31-0 103 „ 
36-00 6576 „ 
36-50 65’89 >. 
36-90 67 96 „ 

The temperatures above zero were kept constant to 
within ^th of a degree by allowing a constant stream of 
water to flow over the tube from a reservoir holding about 
10 gallons, in which it had been previously thoroughly 
mixed. The temperature of — xo° was obtained by cooling 
down alcohol with ice and salt, and that at — 230 by sur¬ 
rounding the tube with a narrow glass cylinder containing 
liquid chloride of methyl, which boils constantly at this 
temperature ; this cylinder being again enclosed in a wider 
one containing a little phosphoric anhydride to prevent 
moisture from condensing on the sides. 

It was thought interesting to compare the tensions of 
liquid acetylen with those of the saturated vapour of ben¬ 
zene, being polymeric bodies, although having totally dif¬ 
ferent properties. For this purpose curves were plotted 
for the two substances, that for the benzene being taken 
from Regnault’s results (Mem. Acad. Sci., Paris, vol.xxvi., 
p. 420). They do not, however, run parallel to each other, 
the benzene having a slower rate of increase at low tem¬ 
peratures, but a quicker rate than the acetylen as the 
temperature rises. The curves, however, have no appear¬ 
ance of actually crossing at a higher temperature. 

The critical point of acetylen, or that temperature at 
which no appearance of liquefadtion takes place, however 
great a pressure is exerted on the gas, was found after 
many careful experiments to be 37-05° C. 

For determining the density and compressibility of the 
liquid at different temperatures a tube of much smaller 
dimensions was used, having a capillary bore of about 
o-8 m.m. in diameter, the whole of the tube having a 
capacity of 36'37o8 c.c. This gave a column of liquid 
about 15 centims. long when the upper part of the tube 
v/as entirely full at 150 C. 

The density at any particular temperature was taken by 
forcing the liquid up the capillary tube at that temperature 
until the upper part was completely filled. The length of 
the column of liquid was then read off, its volume calcu¬ 

lated, and this observed volume divided into the calculatfed 
weight of the gas at zero. They are as follows :— 

Temp. Density.' 
— 7-00° C. 0-460 

- 3'00 0-456 
O'OO 0-451 

+ 4'4° 0-441 
9-00 0-432 

16-40 0-420 
20-60 0-413 
26-25 0-404 
30-00 o-397 
34-00 0381 
35'8o 0-364 

It has, therefore, about half the density of liquid car¬ 
bonic acid, and if we take the adtual volume of the liquid 
at —7 as unity, it becomes 1-264 at + 35-8, which gives 
0-00489 as its coefficient of expansion per degree for the 
total range of pressure ; it is, therefore, only about half 
as expansible as carbonic acid, whose coefficient is o'oio, 
and is not much more expansible than a gas. Comparing 
the density of liquid acetylen with that of liquid benzene, 
the latter is found to be almost exadtly three times as great 
as the former at the same temperature ; as, for instance, 
at o° C. the density of the acetylen is o-456, whereas that 
of the benzene is 0 899. The vapour-density, however, of 
the benzene is three times as great, viz., 2704. 

The apparent compressibility in glass was determined 
by diredt observation, the liquid being forced up in the 
capillary tube until the latter was completely full, and then 
the pressure graduall}' increased, and the diminution of 
volume read off at intervals of about 10 atmospheres up to 
about 180 atmospheres. 

Curves were then plotted, showing the volume at dif¬ 
ferent pressures for the same temperature, and from these 
the coefficient of compression at any temperature and 
pressure was easily deduced. 

The following tables are constru&ed from the curves :— 

I. Mean Coefficients of Compression of Liquid Acetylen a* 
Different Temperatures. Range of Pressure from 
36 62 to 182-68 atmospheres. 

Temp, of Acetylen. Coeff. 

35-0° C. = 0-00085 
28'6 = 0-00068 
22'5 = o-oo058 

Temp, of Acetylen. Coeff. 

16-0° C. = 0-00050 
4-4 = 0-00038 
o-o = 0-00025 

II. Coefficients of Compression at the same Pressure but 
varying Temperatures. 

Temp, of Acetylen. Atm. ;o. Atm. 95. Atm. 120. Atm. 160. 

*49-0° C. — 0-00343 0-00169 0 00078 
*41-0 — 0-00138 O'OOogg 0-00076 

35’o 0-00171 0-00113 0-00078 0-00065 
28-6 0-00122 0-00083 0-00072 0-00050 
22-5 0-00079 0-00065 0-00057 0-00047 
16-0 0-00066 0-00050 0-00049 0-00035 

4-4 0-00047 0-00042 0-00034 0-00032 
0-0 0-00041 0-00036 0-00025 0-00029 

III. Coefficients of Compression at Varying Pressures and 
Temperatures Corresponding to the same Volume. 

Vol. = 97 c.m.m. Vol. = 92 c.m.m. 
Temp, of Acetylen, , Pressure. Coeff. Pressure. Coeff. 

*49-0° C. 170-8 atm. o-ooo8o 

*41-0 I37‘° „ 0-00085 

35 0 103-2 ,, 000093 175-8 atm. 0-00065 
28-6 70-0 „ 0-00120 j37‘8 „ 0-00063 
22-5 — — 99’2 „ 0-00065 
16-0 — — 59‘5 » 0-00066 

* These two experiments were, of course, made above the critical 
point. 
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Vol. = 101 c.m.m. Vol. = 89 c.m.m. 

*49*0 1263 atm. 0*00128 
*41*0 98-3 „ 0*00132 

35'° 72*7 „ 0*00167 
22*5 —■ ■ — 158*0 atm. 0*00054 
16*0 — —• 115*6 ,, 0*00056 

4'4 — — 49*7 „ 0*00058 

It is evident from the above tables that acetylen is 
governed by the same laws as other compressible liquids ; 
that is to say, its compressibility increases as the tempera¬ 
ture rises, but diminishes as the pressure increases. For 
instance, at a pressure of g5 atmospheres it is three times 
as compressible at 350 C. as at 0° C. 

The volume being the same, the compressibility appears 
to be nearly the same at different temperatures, which is 
really due to the curves at high pressures running nearly 
parallel, thus introducing a corresponding difficulty in the 
estimation of small differences. 

On comparing the compressibility of liquid acetylen 
with the results obtained by M. Amagat (Annales de Chem., 
1877) in the case of benzene, it appears to be about seven 
times as compressible as the latter body at a temperature 
of ib"’ C., and under a pressure of 40 atmospheres. The 
comparison could not be carried out at higher tempera¬ 
tures, for whereas M. Amagat reaches a temperature of 
100° C. with the benzene, I was not able to go beyond 
35° C. with the acetylen. 

NOTES ON A SAMPLE OF FULLER’S EARTH 

FOUND IN A FULLONICA 

RECENTLY EXCAVATED AT POMPEII.* 

By WILLIAM THOMSON, F.R.S.E. 

In visiting the ancient city of Pompeii in April last, I ob¬ 
served in one of the Fullonica establishments a large square 
tank set in the ground filled with a white soft substance 
which was soapy to the touch, and which was pointed out 
to us as the soap of the ancients. I took a sample of the 
substance with a view of making a chemical examination 
ofi t. 

This substance is named by the Italians “ Terra Ful¬ 
lonica,” and besides being found in the dyers’ and washers’ 
quarter of the city, it has been discovered frequently in the 
ordinary houses which have been excavated. 

Among the literature of chemistry I searched for, but 
failed to find, any mention of this fuller’s earth or of its 
composition, but through the kindness of Sig. Felice Nic- 
coline, Director of the National Museum of Naples, I 
obtained a pamphlet written by Professor de Luca, en¬ 
titled “ Chemical Researches on ‘ Terra Fullonica,’ found 
in Pompeii, April 13, 1878.” 

In this he gives general chemical peculiarities of the 
clay, such as its being faintly alkaline and containing 
silica, lime, magnesia, chlorides, and traces of sul¬ 
phates—potassium and sodium. He gives its composition 
according to a mechanical analysis as follows :— 

50 grms. of the clay stirred in water gave differen 
residues, which were separated according to their tendency 
to settle to the bottom. 

10*282 grms. settled first, and was composed of sand 
and carbonate of lime. 

I7'710 grms. was composed of a little sand and car¬ 
bonate of lime and much clay. 

10*050 grms. is formed of traces of carbonate of lime 
and much clay ; and the fourth residue, 

8'23° grms., was greasy to the feel, and plastic, and 
fused before the blowpipe into a vitreous bead of 
a yellowish white colour. 

* Read before the British Association 
Science (Section B.), Sheffield, XS79. 

for the Advancement 
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Prof, de Luca also states that it contains 17 per cent 
of water, 24 per cent of matter soluble in hydrochloric 
acid, and 2*7 per cent carbonic acid, the remainder being 
insoluble in hydrochloric acid. 

On drying the substance thoroughly at ioo° C., and then 
submitting it to analysis, I found it to be composed of— 

Per cent. 

Silica.67*145 
Alumina . <   12*857 
Oxide of iron . 2*107 
Lime. 6412 
Magnesia. 1*822 
Carbonic acid. 3*451 
Manganese. trace 
Combined water . 3'953 
Alkaline salts and loss .. .. 2*253 

100*000 

PHOSPHORUS IN ANCIENT IRON. 

By A. E. ARNOLD, A.I.C. 

In former times it has been observed, when iron was made 
in small forges and at comparatively low temperatures, in 
a similar manner to that still employed in certain half 
civilised countries, the greater part of the phosphoric acid 
passed into the ferriferous slag, and good malleable iron 
was finally produced tolerably free from phosphorus. The 
following is an analysis of a scoria produced in Roman 
or Etruscan times from the specular ore of Elba, which 
usually contains about 0*04 per cent of phosphoric acid. 

Iron protoxide .76*49 per cent 
Alumina . 2*57 ,, 
Manganese protoxide.. .. 0*60 ,, 
Lime . 1*32 „ 
Magnesia . 0*64 „ 
Zinc oxide. 0*20 ,, 
Sulphur. 0*40 ,, 
Phosphoric acid. 0*34 ,, 
Silica .14*20 „ 
Oxygen and not estimated.. 3 88 „ 

IOO'OO 

This specimen was taken from a large heap of many 
thousands of tons of scoria lying on the beach close under 
the site of Populonia, the Etruscan Pupluna, a town much 
famed in those times for its iron and copper manufactures. 
It furnished Scipio with iron in the second Punic war. It 
is now a deserted site, and but few traces of its former 
importance remain. 

It is of interest to observe in the above analysis that 
the phosphoric acid is about eight times as much as in 
the natural ore. 

I obtained in February, 1878, a piece of metallic iron 
from the same district ; it originally weighed about 
2 kilos., and was somewhat rusted. It was found among 
scoria in the vicinity of Campiglia, and gave on analysis:— 

Combined carbon 
Graphite 
Silicon. 
Sulphur .. 
Phosphorus.. .. 
Manganese.. 
Iron sesquioxide 
Metallic iron .. 
Moisture 

0*873 per cent 

2-853 >> 
0*544 )> 
o*og6 

0090 M 

0*091 » 
2*430 M 

92*804 » 
0*092 

99’873 .. 
Of the antiquity of this specimen there is some doubt 

but it has certainly pot been produced in recent times. 
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The high percentage of carbon cannot be adduced as in¬ 
dicative of its modern origin ; the researches of Lowthian 
Bell proving that carbide of iron in contaCt with iron oxide 
in the molten state is not necessarily decarburised. 
Similarly, therefore, the above specimen might have been 
made contemporaneously with a richly ferruginous scoria, 
such as the Roman or Etruscan metallurgists produced. 
The ancients possibly knew iron both cast and wrought, 
as well as the intermediate steel. Pliny says that iron 
was made in a similar manner to copper. Making a com¬ 
parison between puddling and copper smelting, he notes 
the “ remarkable faCt that when the ore is fused the metal 
becomes liquefied like water, and afterwards acquires a 
spongy brittle texture ” (xxxiv., 41), which goes to imply 
that iron first “ came to nature ” considerably previous to 
the days of Mr. Cort. 

Cast-iron recently produced from Elba ore near the 
same locality contained three times the quantity of silicon 
present in the above analysis, the constituents being as 
follows :— 

I. II. Mean. 
Per cent. Per cent. Per cent. 

Carbon .. 4-306 4 147 (diff.) 4-306 
Silicon .. 1-672 1676 1674 
Sulphur 0-067 0056 0-067 
Phosphorus.. 0*110 0-108 0-109 
Manganese .. 0-748 o'757 0753 
Iron 93-256 93-256 93-256 

100-159 100-000 100-165 

8, effrey’s-Square, London, 
September 10, 1870. 

THE AMMONIACAL COPPER-TEST AND 

ITS APPLICATION. 

By J. STEINER. 

My attention having been drawn to the working of the 
ammoniacal copper test (as recommended by Dr. Pavy) by 
Mr. Idehner’s remarks, I determined to find out whether 
this process could be applied with advantage to the esti¬ 
mation of sugar in malt liquors, especially when old, 
black, or “turning” beers are to be analysed. The 
volumetric determination, as carried out in the usual 
way with ordinary Fehling’s solution, does not give in 
these instances quite satisfactory results in consequence 
of the appearance of a deep straw-yellow colour after 
boiling for some time and when about three-fourths of the 
total cupric oxide have been reduced. Moreover, the 
recourse we have to testing a few drops of the filtered and 
neutralised solution with ferrocyanide fails here because 
much ammonia is developed from the albuminous matter 
present, and therefore part of the Cu20 remains in solution. 
Just the same is the case when the amount ol glucose or 
“ uncrystallisable sugar” in Jaggery, China or Jamaica 
sugars has to be ascertained, and in other instances, 
—especially with old pale ale or old lager beer, where the 
sugar in the beer is reduced by after-fermentation to less 
than one-half per cent—unless the beer solution be added 
gradually to the copper test, and the boiling is repeated 
several times, a muddy hydrated Cu20 is separated, and 
remains suspended in the liquor, in which case even 
filtering is useless, and the test has to be put aside. In 
carrying out my experiments with an ammoniacal copper 
solution as prepared by Dr. Pavy or Mr. Hehner, I soon 
perceived that the different measurements for the two tests 
impeded the close comparison of the results ; and as for 
the usual sugar test I apply 10 +10 c.c. = 20 c.c. of a 
copper solution, the parts of which I keep in two separate 
bottles ; I repeated the test with the same amount of 
test-liquor after the addition of about 30 to 40 c.c. of 
strong ammonia, and with or without 10 c.c. ( = 1 gr.) of 
Na20. In this manner I arrived at very easily comparable 
results. 

For the ordinary Fehling’s test I use a test-tube of 
about 120 c.c. capacity. It is held direCt over a Bunsen 
flame, and the bumping of the dense liquor is prevented 
by the addition of a few grains of pumice stone. This 
very convenient mode of procedure I saw first in Mr. 
Halse’s laboratory, in London. The ammoniacal test I 
carried out in a boiling flask of about 200 c.c. capacity. 
It was closed with a perforated cork, and the fumes carried 
into cold water. It is very essential to prevent an access 
of air, as the reduced colourless solution very soon be¬ 
comes blue on lifting the stopper. The beer or the sugar 
solution was so diluted as to require about 35 to 45 c.c. of 
the same for 20 c.c, of Fehling. I used, first, inverted 
pale cane-sugar, and came very soon to the conclusion 
that 20 c.c. of the copper test corresponded to— 

i-ioth gr. glucose, in the ordinary mode of testing. 
i-i2th gr. glucose, with the addition of ammonia+i gr. 

of Na20. 
i-i2-5th gr. glucose, with the addition of ammonia only. 

For example-Required for the ordinary process = 
36 c.c. (I.) of sugar solution, but with the addition of 
ammonia+i gr. Na20 = 3o c.c. (II.), and with ammonia 
only = 28 8 c.c. (III.). 

It will be noticed that these numbers stand to each 
other in the reversed proportion of 10 : 12 : 12-5 ; and that 
100 c.c. of this sugar solution contain according to— 

(I.) 36 : 0-1 = 100 : (* = 0-2778) gr. glucose. 
(II.) 30 : 1-12 = 100 : (# = 0-2778) ,, and 

(III.) 28-8 : 1-12-5 = 100 : (* = 0-2778) ,, 

The same proportion was obtained with inverted brown 
cane-sugar and with brown starch sugar (English make). 

It is worth noticing here that while the ordinary test 
requires, in presence of dextrin, a rapid working and not 
a too protracted boiling (or the results become too high), 
the ammoniacal test, with or without caustic soda, is best 
carried out gradually with a low flame, to prevent the ad¬ 
hering and decomposition of the test-liquor at the bottom of 
the flask, and the results are not influenced whether boiling 
rapidly or only slowly is resorted to. I next used a strong 
malt wort from the mash in the brewery, diluted 20 c.c. of 
it to 1000 c.c., and to my surprise, in all the three in¬ 
stances, the same amount of c.c. ( = 40) was required. I 
then looked into Mr. Hehner’s paper (Chemical News, 

vol. xxxix., p. 197), and noticed the following statement :— 
“ Dextrose and levulose aCt equally, but I find that both 
milk-sugar and maltose possess entirely different reducing 

' power against the two kinds of copper solutions. Thus, a 
solution of pure milk-sugar aCted as follows :—10 c.c. 
ordinary Fehling required 1676 c.c., 100 c.c. of Pavy 
solution =2076 c.c. The ratio is therefore quite contrary 
to that resulting by the aCtion of glucose.” 

There is, of course, a misconception here, because if it 
is considered that 100 c.c. of Mr. Hehner’s ammoniacal 
copper solution equal 12 c.c. of ordinary Fehling, 
and the reduction from 12 to 10 c.c. in the proportion 
12:10 = 2076:* is carried out, we arrive at 17-3 c.c. 
against 1676 c.c. in the usual way, with a difference of 
only 0-24 c.c., and which may be accounted for by the 
measurement of different quantities used by him. It fol¬ 
lows, therefore, from his results that laCtose is as little 
influenced as it is, according to my figures, the case with 
maltose when ammonia and excess of alkali are added to 
the common copper solution. 

Having established these faCts, I now tried a sample of 
American glucose, which was very white, and judging from 
the large quantity of the ash and its character, it was manu¬ 
factured from maize. The result of the two tests, taken 
together, was that only dextrose was present in this 
sample ; but a glucose of German manufacture, which 
was also very pale and contained only little ash, gave 
results which were not concordant. Of 1 gr. dissolved 
and made up to 250 c.c. were nqu'red, with ordinary 

' Fehling’s solution, = 36 c.c, and with the addition u 
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Am + i gr. Na20=32 c.c., and on calculating the reduc¬ 
tion as glucose we obtain—• 

In the one case, 36 : 0-1 = 250: (# = 0-6944), or 69-44 Per 
cent glucose. 

And in the other, 32 :1-12 = 250 : (# = 0-6510), or 65-10 
per cent glucose. 

This discord may also be noticed in the following pro¬ 
portion :—12 : 10 = 36 : (# = 30 c.c.), instead 32 c.c. as found 
by analysis, thus proving that there must be another sugar 
present, which in this instance is of course maltose. 

The question now arose, How much maltose and how 
much glucose or dextrose is present ? and to solve this 
problem I used the following equations :— 

I- g + S m — F 
II. 1-2 g + | m = F' 

From the combination of which follows— 

F'-F 

diluted fresh malt-worts, and analysed several of these 
liquors before and after mixing them. The conclusion I 
arrived at now was that the fault lies, first, in the measure¬ 
ment, i.e., the burettes used for such work should permit 
an accurate reading off of c.c. ; and, secondly, that 
the working of the ordinary Fehling’s test requires to be 
most carefully watched, and repeated before the result 
may be noted down. In the subjoined data I give the 
details of such an experiment. 

With Fehling.™ "m: C°PPer 
0 Solution. 

Dilute wort required .. .. 35-6 c.c. and 35-6 cc. 
Inverted cane-sugarrequired.. 46-3 ,, 38-6 ,, 
50 c.c. of wort mixed with 50 

c.c. sugar solution .. .. 40-9 ,, 37-2 ,, 

I. If we substitute the respective numbers in y = 6(a — b) 
we obtain y = 6(4o-g-37-2) = 22-2 c.c. for glucose, while 
the real amount is— 

46-3 
-2-A = 23-i5c.c. 

20 c.c. of copper solution are taken here for both tests 
to be eqtial to o-i gr. of glucose, and as the action of 
maltose \ — m) remains the same for both cases, the differ¬ 
ence in the obtained results (F and F') depends on glucose 
(=g), and the amount taken into consideration in the 
second equation (for the ammoniacal test) is to that (of the 
ordinary test) in I. too high in the proportion of 1-2 : i-o. 

In applying this conclusion to the values given above, 
we have— 

36 : 0-1 = 250 : (# = 0-6944) gr* and 
32: 0-1 = 250 : (# = 07812) ,, 

Therefore— 

_ 07812 —0-6944 
g - = °'434 gr*. or 43-4 p.c. glucose. 

From the equation— 
m= 3(F-y) 

2 
follows now— 

3(0-6944 — 0-434) 
m = =-———ti=o-3go6 gr.,or 39-1 p.c. maltose. 

The sample under examination contains, therefore, a total 
of 82-5 per cent fermentable sugars. 

On inverting a solution of 1 gr. of this sample for six 
hours under pressure in a salt-bath I obtained, after 
diluting to 250 c.c., the following results with the two 
tests:— 

I. 30 c.c.: o-i =250 : (#=0-8333), or 83-33 P*c. glucose. 
II. 24'8c.c. :-11 II.5 = 25o: (x= 0-8400), or 84-0 ,, ,, 

Hence there was no dextrin present, and the sample con¬ 
sisted solely of glucose and maltose. 

There is another mode of calculation, viz.:— 

Let # be the number of c.c. of maltose and y be the num¬ 
ber of c.c. of glucose which participate in reducing 
20 c.c. of Fehling. 

Then is #+y = ac.c. for the common test, 

And x + ^y = b c.c. for the ammoniacal and alkaline 

test, 
Consequently y = 6(a— b). 
On applying this formula to the case considered above, 

we find y = 6(36 — 32) = 24 c.c., and as the total volume re¬ 
quired in the ordinary test is 36 c.c., we learn from the 
proportion 36 c.c.: 24 = 0-1 gr.: (# = 0-0667) that out of the 
matter which reduces Fehling here 66-7 per cent is real 
glucose, and therefore the total amount of dextrose may be 
calculated from the following proportion :— 

100 : 66-7 = 0-6944: (# = 0-4631) gr., or 46-31 per cent. 
For the maltose remains, therefore, 1(0-6944 — 0-4631) = 
o-347 gr*, or 347 Per cent. 

Tbe two calculations did, therefore, not lead to the same 
result, and in order to obtain a better insight into this 
subject I mixed solutions of inverted cane-sugar with 

II. 100 c.c. of the mixture contain, if expressed as 
glucose— 

40-9 : o-1 = 100 : (# = 0-2445) gr* according to the usual 
copper test, 

And 37-2 : o-i = 100 : (# = 0-2688) gr. according to the 
ammoniacal test. 

Therefore— 

g = 
0-2688-0-2445 

0’2 
= 0-1215 gr. 

instead of 0-1080 gr. as the following proportion shows:— 
46-3 : 0-1=50 : (# = 0-108 gr.). 

The results obtained for such cases are therefore only 
approximate, and we have still to resort to the application 
of the polariscope, which, considering the large amount of 
substance used for a “ normal solution,” offers much more 
reliable data for calculation, and its indications ought 
never to be neglected in the analysis of starch-sugar. 
Nevertheless, I consider the ammoniacal alkaline copper 
test as most valuable for telling by merely analytical 
means whether a starch-sugar or a beer contains only 
one sugar or if two of them are present; and, as pointed 
out in the introduction of this paper, such analysis is very 
reliable if there be only one sugar, like in diabetic urine, 
or as in most beers and in raw sugars. In conclusion I 
will offer a few hints as to the modus operandi. 
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The apparatus used for this test is shown in the annexed 
sketch. The boiling flask should not be filled to more 
than two-thirds of its capacity. It is best first to ascer¬ 
tain with the usual test how many c.c. of the sugar solu¬ 
tion are required, then to calculate from this according to 
the proportion 12 : 10 how much will be necessary for the 
reduction of the ammoniacal solution in the flask, and now 
to add at once before boiling the total amount less about 
1 c.c. as a too protradted boiling drives out so much of 
the ammonia that Cu20 is deposited and the test has to 
be repeated. The flame must be constantly in the 
operator’s hand, ar.d should not touch the bottom of the 
flask when the redudtion once sets in, to prevent a burning 
and decomposition. The sugar solution must not be 
poured in while the flame is applied, or even while there 
are yet bubbles on the surface of the hot liquor in the 
flask, or the ammonia will pass up into the burette, alter 
the meniscus, and partly decompose the solution in it. 
The test is finished when a slight yellow tinge appears on 
looking on the surface of the hot liquor: a white card¬ 
board as background aids the observation materially. 
The india-rubber tube is closed at the end, and a Bunsen 
valve, i e., a longitudinal slit in it near the end, permits 
the gas to escape, and prevents the entrance of the 
cold water. This test has only one, but for many reasons 
a very objedtionable, drawback, viz., the unavoidable pene¬ 
trating smell of the ammonia. A water analyst, for example, 
could never make use of it in the same locality where 
the amount of ammonia in drinking-water has to be ascer¬ 
tained ; or some of the analysts in the City will have to 
avoid it for fear of creating a public nuisance. 

ON THE DISSOCIATION OF CHLORINE. 

By F. P. DUNNINGTON, University of Virginia. 

In view of the following fads, the question suggests itself 
whether due care has been taken to exclude the possibility 
of oxygen compounds being present in the experiments, 
from which the decomposition of chlorine was inferred, in 
the article published in the Chemical NEWS,vol.xl.,p.6g. 

During the past year in undertaking to make liquid Cl 
from PtCl4 made by HN03 and HC1 (the latter in excess) 
I experienced some difficulty in obtaining it free of nitro 
compounds. 

After heating about 30 grms. PtCl4 until Cl was given 
off, thrice it was treated with water, causing the evolution 
of nitrous fumes, and heated again until Cl was given off. 
This material sealed in a glass tube, on being further 
heated gave Cl, which condensed at first to a clear yellow 
liquid (exadly similar in colour to that of liquid Cl made 
from C1,5H20), but on continuing the heat the condensed 
liquid assumed a red-brown tint. From the fadt of the 
nitrous fumes having been evolved when it was last 
treated with water, I presume the reddish tint of this 
liquid due to NOC1 or NOCl2. On opening the tube, when 
most of the Cl had escaped, there remained an odour very 
similar to that of C102. 

In a previous experiment when the PtCl4 was but once 
moistened after drying, the condensed liquid Cl had from 
the first this same tint, though to a more marked degree. 
In another experiment I did obtain the Cl from PtCl4 
wholly of the clear yellow colour. 

In these experiments the residue after heating consisted 
of PtCl2, with but little Pt and PtCl4. 

Detedtion of Phenol.—Dr. E. Hoffmann pours into a 
small test-glass 1 or 2 c.c. of pure concentrated sulphuric 
acid, pours carefully over it, so as to form a separate 
layer, the same volume of the dilute aqueous liquid sus- 
pedted, and drops in a few granules of potassium nitrate. 
If only 1 milligrm. of phenol be present each particle 
produces at once violet streaks.—Chemiker Zeitung. 

IRRIGATIONISM IN FRANCE. 

It appears that certain engineers are making the attempt 
—-if they have not already succeeded—to dispose of the 
sewage of Paris by converting the forest of St. Germain 
into an irrigation field. The question has been discussed 
before the Societe d’Hygiene, and the debate is now con¬ 
tinued in the Journal d’Hygiene, where M. Toilet and M. 
Duverdy have come forward in defence of the forest. 
They point out that it would be very unfortunate both for 
the salubrity and the amenity of the environs of Paris 
should this forest be cut down and rooted up. Although 
the Engineers of the city of Paris ask for one-third only 
of the forest, yet, as M. Duverdy very justly remarks, if 
once allowed to set foot in the forest they will speedily 
declare that one-third of the region does not suffice for 
the absorption of their sewage, and the remaining two- 
thirds will be in danger of the same fate. 

M. Marie-Davy seems to believe that the trees might 
still be preserved even though the ground should be irri¬ 
gated, and would even flourish more luxuriantly. This, 
however, is a capital error. The surface of the soil in a 
forest is not regularly turned over with the spade or the 
plough, and consequently, if drenched with sewage day by 
day, it will become felted up with the fibrous matters 
held in suspension, and be rendered impermeable. Very 
few forest trees can support a perpetual irrigation which 
must be applied all the year round, even during the season 
when the sap does not circulate. M. Marie-Davy, bor¬ 
rowing the expression of M. Durand-Claye, terms the 
part of the forest more immediately coveted by the en¬ 
gineers “an arid desert.” M. Duverdy, on the contrary, 
shows that the trees, where not injured by rabbits, are 
healthy and luxuriant, and that the forest is valued by 
competent judges at 4200 francs the hectare,—a price 
which fully refutes the charges of aridity and barrenness. 

In these days the sanitary value of trees in and near 
great cities is recognised by the highest authorities, and 
we trust the powers that be will not sanction an adt of 
such wanton Vandalism. A palace burnt down may be 
re-eredted, but a forest laid waste is almost irreparable. 

NOTICES OF BOOKS. 

Spoil’s Encyclopedia of the Industrial Arts, Manufactures, 
and Commercial Products. Edited by G. G. Andr£, 
F.G.S. Division I. London : E. and F. N. Spon. 

The exadt scope of this important work is not very easy 
to define. From the contents of this first division it 
might be taken for a didtionary of technological chemistry. 
The prospedtus, however, promises to deal with many sub¬ 
jects not included among the chemical arts, such as hat, 
fan, and glove making, the manufacture of cotton, linen, 
silks, and woollens, &c. On the other hand, there is no 
mention of several important topics which could not well 
be overlooked in a work purporting to be a general ency¬ 
clopaedia of the useful arts. It seems to be the plan of 
the editor to discard what may be called the dictionary 
arrangement, and to group the information given under 
comparatively few heads, each of which will have to be 
carefully searched through by those in quest of any par¬ 
ticular fact. The difficulty is enhanced by the circum¬ 
stance that within these primary divisions the alphabetical 
arrangement is not always observed. Thus, in the chapter 
on acids we find the following compounds only described, 
and in the succession given : Acetic, arsenious, carbazotic 
(picric), carbolic, carbonic, chromic, citric, gallic, sul¬ 
phuric, hydrochloric, hydrofluoric, nitric, oxalic, and 
tartaric. It will at once strike the reader not merely that 
many important acids are omitted, but that the sulphuric 
acid is curiously out of place. 
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The salts are also distributed, some being placed under 
their respective acids, whilst others are appended to their 
basic constituents, e.g., under the head “ Alkalies.” 
Hence we think that, especially as cross-references are 
not very abundant, a good index will be found absolutely 
necessary, and till it appears the value of the work cannot 
be fully appreciated. 

As for the subject-matter of this encyclopsedia we are 
happy to pronounce it very much superior to the arrange¬ 
ment, which,however, renders the latter more to be regretted. 
Many of the descriptions of manufacturing processes are 
accurately and carefully compiled, and are accompanied 
with abundance of illustrations. Still we cannot, in every 
case, agree with the writers. Thus, in the account of 
oxalic acid a process is described at very considerable 
length for its manufacture from guano, i.e., from uric acid. 
We always regarded this invention as one of the curiosities 
of patent literature, unmatched save, perhaps, by a certain 
process for using alum as a source for potash and am¬ 
monia (Specification No. 938, a.d. 1855). In civilised 
countries uric acid is likely to be at all times much more 
costly than oxalic acid, and in guano islands the latter 
acid, if needed, can surely be imported to better advantage 
than prepared in this manner. The process, indeed, sins 
against that golden rule, “ never use a nitrogenous sub¬ 
stance as the raw material for a non-nitrogenous com¬ 
pound.” 

Prof. Wanklyn’s process for the analysis of waters,— 
which is introduced under the head, not of water, but of 
ammonia—is imperfedly described. The operator is 
direded first to distil the water alone, when the distillate 
will contain the free ammonia, and then to add the 

Alkaline permanganate and distil again for the deter¬ 
mination of the nitrogen present in organic combination, 
or so-called albuminoid ammonia. A reference to Prof. 
Wanklyn’s book on water analysis would have shown the 
writer that in order to find the nitrogen present in water 
in the form of ammoniacal salts it is necessary to distil 
the sample along with carbonate of soda. The writer 
afterwards mentions a solution of sodic carbonate, as ‘‘re¬ 
quired for the application of the Nessler test,” but he 
omits to say how and when such solution is to be used. 
The solution of chromic acid in water is described as 
being of a dark-brown colour. We have always found it 
of a scarlet. 

Under the article ‘‘Beverages ” we read: ‘‘ Beer and 
porter are manufa<5tured in enormous quantities in England, 
comparatively little being made anywhere else.” Under 
“ Alcohol,” again, we find it stated that “ the manufacture 
of ale and porter is confined to our own country.” From 
these two passages the conclusion might be drawn that 
the production of malt-liquors was scarcely known abroad 
—an utterance at which Bavaria and Belgium would feel 
greatly astonished. At the foot of p. 193 we are told “ it 
is reasonable to expeCt that a still further impetus will be 
given to the production of wines and spirits in England.” 
On turning over the leaf we find that the author has also 
“ turned over a new leaf,” since he writes : “ Wines . . . 
are not produced in any quantity in the British Isles.” 

In treating of hydrochloric acid, and generally of the 
noxious fumes arising from manufacturing operations, the 
authors quote some interesting statistical results obtained 
and published by the Belgian Government, showing that 
in four districts the total average death-rate had actually 
fallen since the introduction of chemical works. In one 
of the districts, however, there was an increase. We must 
beware, therefore, of laying too much weight upon these 
figures, especially as an apparently plausible attempt has 
been made to show that the health of a certain neighbour¬ 
hood had been improved by the installation of a sewage- 
irrigation farm. 

We shall watch the further progress of this work with 
much interest, trusting that as it proceeds its defects will 
be eliminated, and its many good features be rendered 
more prominent. 

f Chemical NewS, 'J 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, VAcademie 
des Sciejices. No. 6, August 11, 1879. 

Experimental Researches on the Erosive Adtion of 
Gases, strongly Compressed and Heated, with 
Reference to the History of Meteorites.—M.Daubree. 
—In this memoir the author shows that the erosive force 
of gases increases very rapidly with their pressure and 
temperature. To the purely mechanical phenomena there 
are always superadded calorific effects, and often chemical 
reactions. All these actions acquire a surprising energy 
when the gases, instead of whirling round in a space 
closed on all sides, are projected in a determined direction ; 
for instance, when they escape by a narrow aperture. 

Acids formed on the Distillation cf the Crude Acids 
obtained by the Saponification of Neutral Fatty 
Bodies in a Current of Superheated Steam.—MM. A. 
Cahours and E. Demarqay.—The acids formed under these 
circumstances are the valerianic, the caproic, cenanthylic, 
and caprylic. 

Reply to the Remarks of M. Berthelot on the 
Author’s Note concerning Chloral Hydrate.—A. 
Wiirtz.—The author defends his method of experimenta¬ 
tion against the strictures of M. Berthelot. 

Production of Electricity by the Rays.—C. Robin. 
—The author confirms by fresh experiments his former 
demonstration (a.d. 1865), that the eleCtric organ in the 
tail of the Ray aCts like those of the Torpedo and the 
Gymnotus, the differences being merely of a secondary 
nature. 

Distillation of Liquids under the Influence of 
Static Electricity.—D. Gernez.—The distillation ob¬ 
served is almost exclusively a transportation of the liquid 
effected by means of electricity along the moistened (and 
therefore conductive) sides of the apparatus. The author 
finds, however, no relation between the quantities of the 
liquids thus conveyed, other things being equal, and the 
capillary constants of these liquids. There is a certain 
agreement between the manner in which the phenomena 
varies and the condudibility of the liquids. Doubtless if 
the liquid is a very bad condudor, like carbon, chloride, 
and sulphide, no distillation takes place, but if the charge 
passes at all the transferrence is the more abundant the 
lower is the condudive power of the liquid. If we submit 
to the adion of the discharge a homogeneous mixture of 
two liquids, the adion of the eledricity determines a partial 
separation of the two liquids, which distil in proportions 
having no relation either with the volatility or the con- 
dudibility of the substance. 

The Currents of Ampere, and on Residual Mag¬ 
netism.-—M. Treve.—A shock upon an eledro-magnet, 
whether solid or tubular, at the moment when the current 
ceases, is sufficient to diminish the duration of its de¬ 
magnetisation to a considerable extent, and is consequently 
a remedy for remanent magnetism. 

Vapour - Densities of Certain Organic Bodies 
Boiling at High Temperatures.—L. Troost.—The ob¬ 
served vapour-density of anhydrous phthalic acid is 5'23 
(by calculation 5'i3), and its volume equivalent is 4. 
Resorcin has the vapour-density 3-807 observed, 3-81 cal¬ 
culated. Ethyl-benzoic ether, 5-55 observed, and 5-2 cal¬ 
culated. Amyl-benzoic ether, 6 69 observed, and 6 65 cal¬ 
culated. The volume equivalent is in each case 4. 

Density of Chlorine at High Temperatures.—A. 
Lieben.—The author comments on the fad observed by 
V. and C. Meyer that at temperatures exceeding 600° the 
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sp. gr. of chlorine is only 163 instead of 2-45 (air = 1). 
He seeks to explain thisfaCt by the supposition that above 
700° chlorine follows a law of expansion different from 
other gases, its coefficient of expansion being possibly 
somewhat higher than those of oxygen, nitrogen, gaseous 
sulphur, &c. He suggests as another explanation that at 
high temperatures the molecules of chlorine, Cl2, are dis¬ 
sociated into isolated atoms. 

Synthesis of Phenol-glucoside and of Ortho-formyl- 
glucoside or Helicin.—A. Michael.—The reaction of 
aceto-chlor-hydrose with potassium salicylite gives rise 
to helicin. 

Compound of Chromic Acid with Potassium 
Fluoride.—L. Varenne.—The author assigns to this com¬ 
pound the formula KFl,2Cr03. It is resolved by alkalies 
into potassium fluoride and an alkaline chromate. 

Production of Crystalline Magnetic Oxides by 
means of Potassium Cyanide. — L. Varenne.—A 
stannous salt treated with potassium cyanide precipitates 
stannous oxide, which, after being boiled with the cyanide 
for two or three days, is transformed into a crystalline 
oxide. 

Identity of Hydrate of Di-isopren and Caoutchin 
with Terpen.—G. Bouchardat.—The nature of this paper 
appears sufficiently from its title. 

No. 7, August 18, 1879. 

Observations on the Reply (of M. Wurtz relative 
to Chloral Hydrate. — M. Berthelot.—Our learned col¬ 
league has not effedted the justification, indispensable in 
every physical inquiry, of the limits of his experimental 
errors. The observation which he adduces relative to the 
rise of temperature produced in his apparatus by the 
union of nitrogen binoxide and oxygen cannot supply it, 
but may rather be invoked to show the whole extent of 
the causes of error inherent in his method. 

Scintillation of the Flames of Gas Lamps.—F. A. 
Forel.—The author has observed that the flame of gas lamps 
when viewed from a considerable distance scintillates like 
the stars, and considers that the laws of this phenomenon 
may be thus conveniently studied, as all the conditions of 
the atmospheric stratum between the source of light and 
the observer, such as the pressure, moisture, temperature, 
&c., may be much more readily ascertained than similar 
conditions in the upper regions of the air. 

Absorption of Nitric Oxide by Ferious Salts.—J. 
Gay.— Ferrous salts absorb nitric oxide in variable pro¬ 
portions according to the temperature and the elastic force 
of the atmosphere of binoxide remaining in conta<5t with 
the salt. Up to 8°, and under the atmospheric pressure, 
the quantity of nitric oxide absorbed by ferrous salts 
corresponds to ioN02 for 1 equiv. = 28 of iron. Hence, 
the formula of the compound is 3(FeS04) + N02. Above 
that temperature and up to about 250 and under a pressure 
of about 760 m.m. the quantity of nitrous oxide absorbed is 
less, and corresponds to Peligot’s formula,4(FeS04) + N02. 
Above 250 the formula of the saturated solutions agrees 
with 5(FeS04)+N02. The author has succeeded in ex¬ 
pelling all the nitric oxide and recovering the ferrous salt 
unchanged by passing through it a current of hydrogen, 
air being excluded. Reducing agents decompose the 
nitric oxide contained in ferrous salts, and liberate a mix¬ 
ture of nitrogen and nitious oxide. 

Reaction of Zinc Chloride upon Normal Butylic 
Alcohol.—MM. Le Bel and Greene.—The butylene of 
erythrite, our normal dimethyl-ethylen, is the final term 
of the reactions of zinc chloride upon the butylic alcohols. 

Determination of Urea in Urines.—G. Esbach.— 
The author criticises the results furnished by M. Mehu 
on July 21. It is correct that a solution of glucose and 
of urea yields more gas than if the urea were alone, but 
the excess instead of being proportionate to the quantity 
of urea varies according to the glucose added. 

Thermic Studies upon Nitro-glycerin.—H. Boutmy. 
—A thermic comparison between the direCt process of 
manufacturing nitro-glycerin and that of Vonges, which 
turns on the mutual reaction of the sulpho-glyceric and 
sulpho-nitric acids. 

Elimination of Bromine from Bromo-citraconic 
Acid and on a New Organic Acid.—E. Bourgoin.—- 
The author has eliminated the whole of the bromine from 
bromo-citraconic acid by means of silver oxide, a new acid 
being formed. This acid differs from the pyromucic by 
containing 2 equivs. of hydrogen more, and from citracomc 
by containing 2 equivs. of hydrogen less. 

On Scandium.—P. Cleve. 

Oxygen Acids of Sulphur.—M. Maumene.—The 
action of iodine and barium hyposulphite, which yielded 
to Fordos and Gelis the tetrathionates, can yield according 
to the author’s theory seven other acids. Two of these 
which precede S405, the author has already obtained, 
namely S203 and SgOs. The second of these is easily 
formed on mixing 3 equivs. of the hyposulphite with 2 ©f 
iodine. 

Composition of Slate.—M. Maumene.—The author 
points out that certain kinds of this rock contain as much 
as o'5 per cent of calcium carbonate, and are consequently 
readily attacked by atmospheric agents. 

Bulletin de la Societe cP Encouragement pour VIndustrie 
N ationale. 

No. 63, March, 1879. 

Report by M. le Compte du Moncel on M. Gaiffe’s 
Peroxide of Manganese and Zinc Chloride Battery. 
The advantages of the Leclanche battery (manganic per¬ 
oxide and sal-ammoniac) are well known, as it will aCt for 
entire years without attention. Hence it is almost uni¬ 
versally applied for eleCtric purposes where no great 
power is needed. If the manganic peroxide, however, is 
once exhausted they are rendered unserviceable, and must 
be replaced by new ones. M. Gaiffe, by his new arrange¬ 
ments, has overcome this difficulty, so that the elements 
may be charged as easily as in other batteries. He places 
the peroxide of manganese in several deep holes excavated 
in the cylinder of carbon, which forms the negative elec¬ 
trode and which serves at the same time as a porous 
vessel. This carbon is steeped in absolution of zinc 
chloride, which serves as the exciting liquid, and a rod of 
amalgamated zinc forms the negative pole. The chloride 
of zinc should contain from 15 to 20 of the salt of zinc, 
as neutral as possible and free from lead. The manganese 
should be in granules. The electromotive force of this 
element is equal to a couple and a half of Daniell. 

Gazzetta Chimica Italiana. 
Anno ix., 1879. Fasc. 1. 

Various Observations on Digallic Acid.—Prof. 
Ugo Schiff.—A lengthy paper not susceptible of useful 
abstraction. 

Reaction of Salicylic Acid with Salts of Iron.— 
Stefano Pagliani.—Robinet proposed a method for the 
detection of salicylic acid in wines and urine, which con¬ 
sists in treating the liquids with acetate of lead, filtering, 
adding to the filtrate an excess of sulphuric acid, and 
applying to the clear solution a few drops of ferric chloride, 
when a violet colouration shows the presence of salicylic 
acid. Marty and Dollfus call this process in question, 
affirming that the reaction is not produced in neutral ferric 
solutions, and is hindered by free acids, even the acetic. 
The author finds that the excess necessary to destroy the 
reaction by a known quantity of water containing sul¬ 
phuric acid is when its weight is 400 times greater than 
that of the salicylic acid present. If nitric acid be used 
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in place of sulphuric the excess must not go beyond 385, 
and in case of hydrochloric acid the proportion must not 
be 36 times greater than that of the salicylic acid. 

Adtion of Sulphuric Anhydride upon Pseudo- 
sulpho-cyanate of Phenyl.—G. Magatti.—The author 
obtained by this reaction a yellowish crystalline body of 
the composition C7H5NS203. On treatment with boiling 
water it is resolved into hydrosulphuric, carbonic, and 
sulphanilic acids. 

Preparation of Naphthylic Urea.—S. Pagliani.—The 
author has prepared and examined dinaphthyl urea. 

Poisonous and Crystalline Ptomain extracted by 
means of Ether from two exhumed Bodies in which 
Arsenic had been Detected in Quantity.—F. Selmi.— 
The author describes the reaction of this compound, and 
which appear to be those of an alkaloid. It produced 
strongly-marked symptoms of poisoning in a frog, though 
the absence of arsenic and phosphorus had been pre¬ 
viously ascertained. 

Genesis of Poisonous Alkaloids in Corpses.—F. 
Selmi.—These compounds seem to be formed on the slow 
decomposition of albuminoids in the absence of oxygen. 

Phenomena observed in the Plastering of Wines 
and Musts.—Prof. E. Pollacci.—The sulphate of potassa 
produced on plastering is an acid, not a neutral salt. If 
gypsum is added during fermentation the proportion of 
alkaline sulphate in the wine may reach 5 or 6 grms. per 
litre. Calcium tartrates and sulphates are further present 
in such quantity that the wines may be regarded as satu¬ 
rated solutions of these salts. In the fermentation of 
plastered grapes sulphuretted hydrogen is evolved, and 
ethylic mercaptan is formed, sometimes in quantity per¬ 
ceptible both by smell and and taste. 

Anno ix., 1879. Fasc. 2. 

New Researches on Picrotoxin.—E. Paterno and 
A. Oglialoro.—The authors have discovered a new method 
for preparing picrotoxic hydrate in quantity. They heat 
an alcoholic solution of picrotoxin to ebullition, saturate 
with dry gaseous hydrochloric acid, distil off the bulk of 
the alcohol, mix the residue with water, and agitate the 
aqueous solution repeatedly with ether. The ethereal 
solution on evaporation leaves an abundant residue of 
picrotoxin hydrate. They have also obtained certain 
substitution products, such as a mono-benzoilic and a 
bi-acetilic. 

Supposed Identity of Columbin and Limonin.—E. 
Paterno and A. Oglialoro.—These products differ in com¬ 
position, in boiling-point, and in other characters. 

Researches on Cinchonin.—M. Fileti.—An examina¬ 
tion of the chlorine and bromine substitution derivatives 
of this base. 

Analysis of the Spinell of Tiriolo in Calabria.— 
Dr. F. Mauro.—This mineral is a triple aluminate of zinc, 
manganese, and iron, along with a trace of antimonious 
acid. 

Analysis of the Thermal Waters of Termini- 
Imerese.—E. Paterno and G. Mazzara.—Of no general 
interest. 

Disulph-ethylidenic Acid.—Prof. J. Guareschi.—A 
description of this acid and of a number of i 1 s salts. 

Gum of the Coloured Quebracho (LoxoHerigium 
Lorentii).—Prof. N. Arata.—This exudation E of a red 
colour; it is soluble in boiling water, which, on cooling, 
deposits a part only ; insoluble in benzol, carbon disul¬ 
phide, chloroform, and essence of turpentine ; but it dis¬ 
solves readily in alcohol, aceton, and acetic ether. It is 
sparingly soluble in amylic alcohol and acetic acid. 
Hence it can neither be regarded as a gum nor as a true 
resin. It has no analogy with catechu or gambir, but 
approaches rather to kino. 

Chemiker Zeitung. 
No. 14, April 3, 1879. 

Application of Watery Vapour in the Distillation 
of Liquids.—L. Ramdohr.—It is found that in the dis¬ 
tillation of the liquid and solid hydrocarbons from lignite- 
tar, petroleum, rosin, rosin oils, &c., the introduction of 
superheated steam is very useful to prevent undesirable de¬ 
compositions. The author has contrived an apparatus by 
which the steam is superheated inside the still, its tem¬ 
perature agreeing with the boiling-point of the contents. 

Poisonous Colours.—According to the Apotheker 
Zeitung, of 118 samples of children’s toys officially ex¬ 
amined in 1878, 53, or nearly one half, were found adorned 
with poisonous colours. In 46 of these cases the vendors 
were punished. 

Tannin in Algarobillo.—According to R. Godeffroy 
(in the Zeitschrift d. Oest. Aputh. Vereins) the pods of 
Balsamocarpum crevifolium, or algarobillo, contain 68'38 
per cent of tannin, and are an excellent material for the 
manufacture of this substance. 

Die Chemische Industrie. 
No. 7, July, 1879. 

Injury to Vegetation by Acid Gases.—R. Hasen- 
clever.—-The author admits that many causes in addition 
to the fumes of chemicai works have had a deleterious 
action upon trees. Fie points out that the use of coal as 
fuel, whether in private houses, in mechanical manufac¬ 
tures, &c., has exerted a very devastating aCtion upon 
vegetation. [The inference is, therefore, plain that 
restrictions upon the chemical arts to whatever length 
they might be carried must fail to prevent the injuries of 
which farmers and land-owners complain.] The memoir 
is accompanied by a coloured engraving of the leaves of 
various trees as affeCted by acid vapours. German ob¬ 
servations confirm the view entertained in this country 
that the plane-tiee is distinguished by its power of re¬ 
sisting acids. 

A tti della R. Accademia del Lincei. 
Fascicolo 2, 1879. 

Chemical Analysis of the Spinell of Tiriolo in 
Calabria.—Dr. F. Mauro.—Already noticed. 

Disulphethylidenic Acid.—Prof. Guareschi.—Already 
noticed. 

Secure and Delicate Process for the Toxicological 
Detection of Arsenic.—Prof. Selmi.—The method is 
that of Schneider modified so as to incur no losses. The 
substance to be examined is treated with hot concentrated 
sulphuric acid, and during the same time is traversed by 
a current of hydrochloric acid gas, which carries with it 
all the arsenic in the state of chloride, separating it from 
the organic substances with which it was mixed. The 
arsenical liquid is then placed in a Marsh’s apparatus and 
tested in the usual manner. The author has been thus 
able to obtain the metallic ringon operating upon 100 grms. 
of animal matter containing i-400th of a milligrm. of 
arsenious anhydride. The author criticises the process of 
Gautier, which answers for recent matter, but should not 
be adopted if the subject is putrid or mummified. 

Fascicolo 3, 1879. 

This part contains no chemical papers. 

Reimann's Fdrber Zeitung, 
No. 30, 1879. 

Remarks on Pittical.—If pittical is separated from its 
alkaline salts, and heated with alcoholic ammonia in a 
sealed tube to 176°, a base is obtained closely resembling 
rosanilin in its composition. It is a triamin, and dissolves 
in acetic acid with a corn-flower blue colour. The new 
colour is the first member of a new series of tin&orial pro¬ 
ducts, which may prove of great importance. 
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COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

August, 1879. 

The following are the returns of the Society of Medical Officers of Health:— 
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Thames Water Companies. 
Grand Jundtion Clear O’OOO O'OII 0-120 0-120 20-20 7750 0-518 1-008 
West Middlesex Clear O'OOO O'OII 0-120 0-149 20-go 8-o6o 0-468 roo8 
Southwark and Vauxhall Clear 0*000 o-oo6 0-105 o-iog 20-50 8‘ogo 0-432 i-oo8 
Chelsea. Clear 0-000 o-oio Togo O'lOI 20-00 8-oio 0-396 1-080 
Lambeth. Clear 0*000 O'OIO o-i35 0-123 2060 8-620 0-812 ro8o 

Other Companies. 
Kent. Clear 0*000 0-002 0-420 0-028 29-00 8 170 o-6g6 r8oo 
New River . Clear O'OOO 0-004 0-120 0-107 2020 8-170 0-460 1-008 
East London. Clear 0*000 0-008 o-ni 0-073 2070 7-630 0-648 1-008 
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Clark’s Scale 

The quantities of the several constituents are stated in grains per imperial gallon. 
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Note.- -The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by a standard solu¬ 
tion of permanganate of potash adting for three hours. 

C. Meymott Tidy, M.B. 

TO CORRESPONDENTS. 

We cordially thank those gentlemen who kindly supplied us with the 
requisite information relative to the various Examining Bodies, 
Colleges, and Schools of Chemistry given in our Students’ number. 

Erratum.—On page 125, line 4 from top, for Queenwood College, 
near Stockbridge, Hants, Mr. E. W. Prevost, Ph.D., read Queen- 
wood College, near Stockbridge, Hants, Mr. H. Wilson Hake, 
Ph.D. The instruction at this college commences, we are in¬ 
formed, on the 25th inst. 

J. Parry.—You will find an explanation in any text-book of Physics. 

INSTITUTE OF CHEMISTRY. 

'T'he President has offered Two Prizes of £50 
each for the two best original investigations involving Gas 

Analysis. These Prizes will be open to Associates, and to all persons 
(except Fellows of the Institute) who shall before the 31st December next 
have qualified for the Associateship in all respedts short of passing the 
piescribed practical examination, and successful competition for these 
prizes will be accepted in lieu of such practical examination.—Further 
information may be obtained on application to the Secretary, Mr. 
C. E. GROVES, Somerset House Terrace, W.C. 

'\A/TLLOUGHBY BROS., Central Foundry, 
* * Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contradt for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 

Estimates and Plans furnished on application. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

'T'he Combustion of Sulphuretted Hydrogen, 
-*■ and its manufadture into Oil of Vitriol. 
This apparatus has been successfully working for a series of years 

at the Chemical Works, Frizinghall, Mr. Bradford (Messrs. Hunt and 
Illingworth’s), the perfedting of which was the result of an incalcu¬ 
lable amount .of study on the part of the proprietors. 

It is necessary, for the thorough and efficient working of the Plant 
10 adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wisbfu' to adopt 
the process 

The executors of the late Mr. Wm. Hunt, Mess-s. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire ; 

Or Mr. THOS. ILLINGWORTH, Ilkley, Yorkshire. 

IDOYAL COLLEGE OF SCIENCE FOR 
IRELAND, STEPHEN’S GREEN, DUBLIN. 

SCIENTIFIC AND TECHNICAL EDUCATION. 

SESSION 1879-80. 
This College supplies a complete Course of Instrudtion in Science ’ 

applicable to the Industrial Arts, especially those which may be 
classed broadly under the headsof CHEMICAL MANUFACTURES 
MINING, and ENGINEERING. 

A Diploma of Associate of the College is granted at the er.d 01 the 
Three Years’ Course. 

There are Four Royal Scholarships of the value of £50 each yearly, 
with free education, including Laboratory instrudtion, tenable for two 
years. Two become vacant each year. They are given to Students 
who have been a year in the College. 

The Fees are £2 for each Course, or £10 for all the Courses of each 
year, with the exception of Laboratory Pradtice. 

Chemistry (Theoretical and Practical), Metallurgy, &c._ 
Professor HARTLEY, F C.S. 

Mathematics, Mechanics, and Mechanism—Professor HEN- 
NESSY, F.R.S. 

Descriptive Geometry, Drawing, Engineering, and Sur¬ 
veying—Professor PIGOT, C.E., M.R.I.A. 

Experimental Phy.-ics (Theoretical and Practical)—Pro¬ 
fessor BARRETT, F.R.S.fc., F.C.S. 

Miking and Mineralogy—Professor O'REILLY, C.E., M.R.I.A. 
Botany—Professor VPNAB, M.D., F.L.S. 
Zoology—Professor BRIDGE, B.A. 
Geology—Professor HULL, M.A., F.R.S. 
Paleontology—Mr. BAILY, F.G.S. 
The Chemical and Physical Laboratories and Drawing School are 

open daily for Pradticai Instrudtion. 

Fee for Chemical Laboratory, £2 per Month, or £12 for Session. 
Fee for Physical Laboratory, £1 per Month, or £6 for Session. Fee 
for Drawing School, £3 for Session. 

The SESSION COMMENCES on Monday, October 6th. 
Programmes may be obtained on application at the College; or by 

letter or post card, addressed to the Secretary, Royal College of 
Science, Stephen’s Grreen, Dublin. 

FREDERICK J. SIDNEY, LL.D., Secretary. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from li to 5 a.m.and from 7 to iop.rn 
daily. , „ 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connedted with 

Patents, &c., condudted. 

Prospedtuses and full particulars on application to Prof Gardne 
at Berners College, 44, Bbrners-street, W> 
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fjWENS COLLEGE, MANCHESTER. 
W Principal-J. G. GREENWOOD, LL.D. 

Dean of the Medical School—PROFESSOR GAMGEE, 
M.D., F.R.S. 

WINTER SESSION. 

Physiology and Histology .. ARTHUR GAMGEE, M.D., F.R.S. 
Anatomy, Descriptive and) MORRISON WATSON, M.D., 

Pradtical .. .. ..j F.R.S.E. 
Comparative Anatomy .. A. M. MARSHALL, M.A., D.Sc. 
Chemistry .HENRY, E. ROSCOE, LL.D., F.R.S, 
Organic Chemistry .. .. C. SCHORLEMMER, F.R.S. 
Clinical Medicine .. .. WM. ROBERTS, M.D., F.R.S. 
Principles and Practice of) J. E. MORGAN, M.D., M.A., 

Medicine .. .. ..J F.R.C.P. 
Surgery.EDWARD LUND, F.R.C.S. 
Practical Surgery .. .. S. M. BRADLEY, F.R.C.S. 
General Pathologyand Mor- HENRY SIMPSON, M.D. 

bidAnatomy .. .. 1 JULIUS DRESCHFELD, M.D. 
(The PHYSICIANS to the ROYAL 

rj t I INFIRMARY. 
Hospital Instruction.. •• 1 The SURGEONS to the ROYAL 

{ INFIRMARY. 

ORGANIC materia medic a. 
B-y DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the aCtive principles 
of drugs. Special appendix on the microscopic characters of the 
starches in food and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxter at the Office of the South London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Simpkin 
and Marshall and Messrs. Bailliere, Tindal,and Cox. 

NEWTON, KEATES, & CO., 

Sutton Oak Manure Works, 

ST. HELENS 

LANCASHIRE, 

SUMMER SESSION, 

Practical Physiology and 1 ARTHUR GAMGEE, M.D., F.R.S. 
Histology.J 

Midwifery, and Diseases of rOHN THORBURN, M.D. 
Women and Children .. J 

Materia Medica and Thera-J ALEXANDER SOMERS, M.R.C.S. 
peutics.J DANIEL J NO. LEECH, M.D. 

Higiene and Public Health ARTHUR RANSOMR, M.D., M.A. 
',T . , [CHAS. J. CULLING WORTH, 

Medical Jurisprudence ..j M.R.C.P. and S. 

Piadtical Morbid Histo- 1J ULIUS DRESCHFELD, M.D., 
logy.I M.R.C.P. 

Ophthalmology .. .. DAVID LITTLE, M.D. 
Practical Chemistry.. .. HENRY E. ROScOE, LL.D., F.R.S. 
Botany.W. C.WILLIAMSON, F.R.S. 

^ , f ALEX. FRASER, M.B., 
Demonstrators in Anatomy | HENRY S. BRANFOOT, M.B. 

Demonstrator and Assistant 1 MARCUS M. HARTOG, M.A., B.Sc* 
Lecturer in Biology ..) 1 

Manufacturers of 

PHOSPHATE OF SODA. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Collections of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
Appaiatus, and Materials. Also Implements and Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists’ 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 
London. 

The Lectures in Anatomy, Physiology, and Chemistry are recog¬ 
nised by the University of Edinburgh, and attendance upon any two 
of these Courses for six months will count as one of the Winter Ses¬ 
sions required by the University for the M.B. degree. 

The next Session will commence on the 1st October. 
Prospectuses may be obtained from Mr. CORN ISH and other Book¬ 

sellers in Manchester, and by application to the Registrar. 

J. HOLME NICHOLSON, Registrar. 

UNIVERSITY COLLEGE, BRISTOL. 

Professor, E. A. LETTS ,Ph.D.—Lecturer, W.W.J. NICOL,M.A. 

T ECTURES on Inorganic and Organic 
Chemistry and on Metallurgy will be given during the Session, 

beginning October Eth. The Laboratories are fitted with the most 
i ecent improvements for the study of Practical Chemistry in all its 
branches. There are in the evening LeCtures on Inorganic Chemistry, 
and a Class for Practical Chemistry,both at reduced fees. 

A Course of Instruction will be given at Stroud, with the co¬ 
operation of the Worshipful Company of Clothworkcrs, on the Che¬ 
mical Principles involved in the Dyeing and Scouring of Wool. 

AJATIONAL training school for 
' COOKERY, Exhibition Road, South Kensington, London, 

S.W. 
President—His Grace the Duke of Westminster, K.G. 

The SCHOOL re-opened on Monday, September 8th, for the 
Autumn Session, with the following classes :•— 

COOKS AND STUDENTS. £ s. d. 
Scullery cleaning, for five lessons.. 10 a m. to 12 noon o 10 6 
Ten plain cooktry demonstrations 10 a m. to 12 noon o 10 o 
Ten high class demonstrations .. 2p.m. to 4 p.m. 220 
Ten plain cookery piaCtice lessons 10 a.m. to 4 p.m. 220 
'J en high class practice lessons .. 10 a.m. to 4 p.m. 330 
Single lessons in the newest entiees, 10s. 6d. the day. 

TRAINING FOR TEACHERS OF COOKERY. 
Teachers of cookery can now pass through a full course of twenty 

weeks training in cookery, and practise in teaching at the National 
1 raining School for Cookery, South Kensington. The fee is £20. 

Ten Lectures on the “ Chemistry of Food” will be delivered at the 
School by Professor Church, M.A , F.C.3,, F LC., every Monday, at 
5 p.m., commencing Monday, Sept. 13. Tickets for the course, £1 is.; 
single lessons, 2S. 6d. Teachers in training admitted free to these 
Lectures. 

Special arrangements may be made for lessons in training colleges, 
elementary schools, ladies’ schools, and private houses. 

For further particulars apply to the Lady Superintendent at the 
gchooj, 

THOMAS ADKINS & CO., 
SMETHWICK, 

ITEAB IB T IRi HVH I ZEsT Gr ZEE -A_ ItviT 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

BISULPHITE OF LIME. 

BISULPHITE OF SODA. 

SULPHITE OF SODA. TANNATE OF SODA. 

WILLIAM MARRIOTT 
CHEMICAL WORKS, HUDDERSFIELD 

~ EARP& CHASTER, 
RUNCORN, 

MAKERS OF 

CHEMICALLY PURE MINERAL ACIDS, 

LIQUOR AMMONIA, &c. 

TOWNSON & MERGER, 
89, Bishopsgate Street Within5 

LONDON. 
Wholesale and Export Dealers nd Manufacturers of 

CHEMICAL & SCIENTIFIC APPARATUS 
PURE CHEMICALS, &c., 

For Analysis and the general Laboratory Use of Manufacturers 

and Professors of Universities, Schools, Mines, &c. 

Now ready, 
TOWNSON & MERCER’S COMPLETE CATALOGUE of 

Chemical and Scientific Instruments, Pure Chemicals &c. Dtmy 
8vo. Illustrated with upwards pf 800 Woodcuts. Price 25. 6d. 
post free, 
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THE CHEMICAL NEWS. 

Vol. XL. No. 1035. 

ON THE SPECTRUM OF THE EARTHS 

FORMING PART OF THE YTTRIA GROUP. 

By M. J. L. SORET. 

M. Cleve communicated to the Academy at their Meeting 
on Sept. 1, a note on two new elements in erbia (see 
Chemical News, vol. xl., p. 125). I crave permission to 
offer the following remarks on that note. 

(1.) M. Cleve characterises one of those two elements, 
for which he proposes the name of holmium, by two ab¬ 
sorption rays, one in the red, *. = 640, the other in the 
yellow-green, A = 536. It doubtless escaped his memory 
that more than a year ago* I pointed out those two rays 
as not belonging to erbia, but to a new earth, whose 
probable existence had been announced by MM. Dela¬ 
fontaine and Marignac, and which, for the time being, I 
designated X. Since then M. Delafontaine has given the 
name of philippia to a substance he has pointed out as 
identical with X. The description which he has at present 
givenf is not sufficiently complete to enable me to deny 
or affirm this identity, but I am inclined to admit it, 
taking into account, however, some reservations made by 
M. Delafontaine on the purity of his product. 

I would remind you also that besides the two above- 
mentioned rays, I recognised in the visible speCtrum of 
the earth X (solar light) three other rays or absorption- 
bands, the one less refrangible than A, the second over¬ 
lapping the ray of erbia, *- = 450, in the indigo the 
third (faint) in the violet, a little beyond h. Finally, I 
described the ultra-violet speCtrum of this earth, which 
is still more characteristic, and shows six maxima of 
absorption from H to R. 

Since that time these results have been confirmed by 
the examination of a great number of products placed at 
my disposal by M. Marignac. I have constantly found 
that these different rays increase or diminish in intensity 
simultaneously, whilst the erbia rays behave quite dif¬ 
ferently. 

In samarskite this earth X is, relatively to erbia, much 
more abundant than in gadolinite. Thus, in the majority 
of the products of samarskite, the ray \ = 536 is darker 
than the ray a of erbia, *. = 523. It is habitually the re¬ 
verse in the gadolinite products. 

I do not think that the difference between the rays of 
erbia and those of the earth X can be explained by actions 
analogous to those observed by Prof. Lawrence Smith 
and M. Lecoq de Boisbaudran in their researches on the 
speCtra of didymium and erbium nitrates, when an excess 
of acid was added.§ I have, however, found the same 
general characteristics in the chlorides and nitrates with 
excess of acid. 

Upon the whole I think the existence of the earth X is 
fully demonstrated, but I see in M. Cleve’s note no re¬ 
sult proving holmium to be a different body. 

(2.) M. Cleve characterises by a red ray \ = 684, his 
second new element, which he proposes to call Thulium. 
I have already directed attention to the faCt that in the 

* See Comptes Rendus, April 29,1878 (Chemical News, vol. xxxviii., 

p. 237). The paper is published in extenso in the Archives des Sciences 
Physiques et Naturelles, vol. lxiii., pp. 99 and 101. 

t Comptes Rendus, October 14, 1S78 ; Chemical News, vol. xxxviii., 

p. 202. 
t It is this band which M, Delafontaine points out as characteristic 

of Philippium. I consider that indication an unfortunate one, for, 
according to all the observations I am acquainted with, erbium gives 
pise to a much narrower ray at the same place. 

§ Comptes Rendus, June 9, 1879; Quumicsl Ns\V3, Vol, xxxxi., 
pp, 298, 

products rich in earth X, and at a feeble equivalent this 
ray 684 is not to be met with, whilst all the other rays of 
erbia can easily be distinguished.* I added in a note that 
the variations of this ray were perhaps in correlation with 
some new faCts observed by M. Marignac, who, indeed, 
was then occupied in the preparation of ytterbia, and had 
given me some products to examine with the spectroscope, 
in which products the latter earth was already strongly 
concentrated. In these products the ray 684 had taken a 
predominant intensity, whilst those of erbia, and especially 
those of the earth X, were weakened. But when the 
ytterbia had been still further purified, the intensity of the 
ray 684 diminished also, and in the last product it existed 
only as a trace, as M. Marignac has stated in his paper.f 
The following results were, for example, obtained on the 
four principal rays of the red, which formerly were attri¬ 
buted to erbia. 

Rays visible in the Order of their Intensity. 

Ytterbia, almost pure .. Equivalent 131: only a trace 
of ray 168 is to be seen. 

Mixture.Equivalent 128 : 684 (well- 
marked ; 653 (faint); 667 
(640 no trace). 

Mixture.Equivalent 124 : 653 (well 
marked), 684, 667, 640. 

Mixture.Equivalent 120 : 653, 684 ; then 
667 and 640 perceptibly 

’ equal. 

If, then, neither I nor M. Marignac, who would have 
been far more authorised in doing so, have drawn no posi¬ 
tive conclusion from these faCts, it is because it seemed 
to us that in a question so difficult it is perhaps premature 
to affirm the existence of a new element whilst it is still 
impossible to isolate it or to determine its chemical cha¬ 
racteristics, the only ground for the supposition being the 
presence of a single ray in the absorption speCtrum. 
—Comptes Rendus, September 15, 1879. 

RESEARCHES ON ERBIA. 

By M. LECOQ DE BOISBAUDRAN. 

In the Comptes Rendus for September 1st M. Cleve 
announces that he has divided erbia into several distinct 
oarths, which he proposes to name Erbia, Oxide of Thu¬ 
lium, and Oxide of Holmium. The absorption speCtrum 
attributed originally to erbia alone would thus be the 
result of the superposition of the speCtra of three earths. 

It is to be remarked that the holmium rays are precisely 
those pointed out by M. Soret as most characteristic of 
his earth, X. The two substances are evidently identical. 

I am ignorant of the extent to which M. Soret has 
carried his examination of the red ray attributed by M. 
Cleve to thulium, but he had specially pointed out to me 
its existence (to the almost entire exclusion of the other 
red rays of erbia) in a sample of impure ytterbia which he 
sent me a few months ago. This ray always seemed to 
me much less narrow than that of ordinary erbia, and 
appeared to form rather a broad band. 

After a visit paid by M. Soret to M. Wurtz’s laboratory, 
where I was working last spring, I undertook some expe¬ 
riments on the question of the plurality of erbia earths. 
Detained as I am at Cognac, and consequently prevented 
from immediately completing the examination of my pro¬ 
ducts, left behind in Paris, I must beg the Academy to 
receive the following statement of roy observations, in, 
complete as they still are, 

On M. Soret’s announcement of the probable existence 

f Archives des Sc. Phys. ft Nat.; loc.cit., p. gg, 

f Archives dfs Sc. Phys. et Nat-, 1878, t. lxiv., p. iox. M. Marignac 
also pointed out some other reasons which would lead us to suppose 
that these products were complex mixtures. 
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of at least two distinct oxides in erbia, I had examined the 
absorption spedtra of salts of erbium of different composi¬ 
tion. All these compounds, including those extracted from 
euxenite (a mineral chemically analogous to samarskite), 
but not those obtained from samarskite, gave the same 
rays and the same relative intensities as the chloride of 
erbium used for my old diagram (Spectres lumineux,F\. xv.). 
The salts of erbia obtained from samarskite by M. Demar- 
pay and Prof. Lawrence Smith present indeed the rays of 
my drawing, but with a marked alteration of relative in¬ 
tensities. The chief characteristic of samarskite-erbia is 
that—First, the green ray, X = 536'3,is much more intense 
than its neighbour, X = 540-g, whilst in the other erbias 
the predominance of X = 536-3 is very slight; second, the 
red ray, X = 640-4, is as strong, or even stronger, than its 
neighbour, X = 653'4, whilst in the other erbias X = 653'4 
predominates greatly over X = 640-4. The other variations 
of intensity are less striking. 

If ordinary erbia is a mixture of several analogous earths, 
is it not strange to see specimens of very different produc¬ 
tions possessing a composition, the constancy of which is 
shown by the identity of the spedtra ? On the other hand, 
the presence of foreign bodies, the nature and even the 
quantity of the acids have often a very marked influence on 
the absorption-bands. We might then, stridlly, still 
admit the unity of erbia, and suppose that the special dis¬ 
tribution of intensities in the spedtrum of samarskite-erbia 
is due to the presence, in samarskite, of a larger propor¬ 
tion of some principle, known or unknown, different from 
the earths properly so-called, but still undetermined. 

These objections having been submitted to M. Soret, 
that eminent physicist gave reasons in favour of the exist- 
tence of his earth X, which led me to undertake the fol¬ 
lowing research:— 

I seledted two rich samples of erbia. One, A, almost 
pure, prepared by M. Demargay, gave with great exadti- 
tude the spedtrum of my drawing. The other, B, was a 
raw produdt, rich in yttria, obtained by Prof. Lawrence 
Smith’s labours on samarskite, of which it presented the 
charadteristic spedtral type. 

A and B were separately submitted to fradlionated pre¬ 
cipitations with ammonia. One of the extreme produdts 
of A soon showed a tendency to resemble the spedtral 
type of B, whilst one of the extremes of B in like manner 
approached the type of A, the diredtion of the modifications 
being the same in the two series. 

With ammonia the operation worked very slowly, but 
by the methodical use cf the potassium and sodium sul¬ 
phates in the cold, and by the aid of heat, the effedt 
was analogous, and far more rapid. A few operations were 
sufficient to extradt from A an erbia spedtrally similar to 
that of samarskite, and from B an earth possessing a spec¬ 
trum almost exadtly like that of my old drawing. 

These results seem to decide the question in favour of 
M. Soret’s ideas, and agree with the important researches 
recently published by MM. Cleve and Thalen. Moreover, 
before my opinion on such a delicate question is settled, 
I shouid like to wait for fuller information, and the com¬ 
pletion of the work begun, confining myself at present to 
publishing the above simple fadts of observation.—Comptes 
Rendus, September 15, 1879. 

ON THE 

CHEMICAL COMPOSITION OF A NODULE OF 

OZOKERITE FOUND AT KINGHORNNESS.* 

By W. IVISON MACADAM, F.C.S., &c., 

Lecturer on Chemistry, Edinburgh. 

The nodule to which this paper refers was discovered at 
Kinghornness during the excavations rendered necessary 

by the fortifications at present being raised for the defence 
of the Firth of Forth. The material was enclosed in a 
nest or nodule, and was found at a depth of 15 feet from 
the surface of the ground, and embedded 5 feet in hard 
trap rock. The rock in which the nodule was obtained 
was sound, no crack or fissure being observable for several 
feet round the nest. At a point some distance below the 
nodule the sedtion shows a series of small veins or fissures 
running through the rock in various directions, and 
averaging £ of an inch in breadth. The analysis of this 
rock gave the following results, calculated to percentages. 

(1.) On treating the pulverised sample with hydric chlo¬ 
ride (HC1), and subjecting the mixture to a prolonged low 
heat, it was found that 2973 per cent of the substance dis¬ 
solved in the acid. The detailed results of the analysis of 
this solution are as follows:— 

Ferric oxide (Fe203). 
Aluminic oxide (A1203) . 
Calcic oxide (CaO) . 
Magnesic oxide (MgO) . 
Potassic oxide (K20).. 
Sodic oxide (Na20) . 
Carbonic anhydride (C02). 
Sulphuric anhydride (S03). 
Silica from soluble silicates (Si02) .. 

Per cent. 

.. 11-45 
3'^3 • 

•• 37° 
0-37 

0-13 

8-17 
0*21 

2-07 

Total soluble in acids.. 
Insoluble in acids and silicates 

2973 
70-27 

100-00 

(2.) The portion insoluble in acids was then fused with 
a flux, and the following results obtained from the after 
solution in acids :— 

Per cent. 

Ferric oxide (Fe203). 
Aluminic oxide (A1203) . 
Calcic oxide (CaO). 
Magnesic oxide (MgO) . 
Silica from silicates, &c. (Si02) 

9-92 
576 
8-17 

5^7 
41-12 

Total from fused portion 
Soluble in acids .. 

70-24 

2973 

9977 

The rocks lying next to the trap were also analysed, and 
gave results as stated below :— 

I. Soluble in Hydric Chloride 

No. 2. 

Rock 
above 
Trap. 

Ferric oxide (Fe203).21-37 
Aluminic oxide (A1203) .. .. 4-06 
Calcic oxide (CaO). 2-83 
Magnesic oxide (MgO) .. .. 278 
Potassic oxide (K20) .. .. | 
Sodic oxide (Na20).J 0 9^ 
Carbonic anhydride (C02) .. 5-19 
Sulphuric anhydride (S03) .. 0-32 
Sulphur (S). 0-13 
Silica (Si02) from sol. silicates 2-08 
Moisture . q-22 

(HC1). 

No. 3. 

Rock 
below 
Trap. 

No. 4. 
Same as 2, 
but nearer 

the surface 
ground. 

31-48 1578 
4 59 792 
3-n 2-ig 

4-23 2-47 

0-82 1-48 

6-oi 4-62 
0-28 1-62 
0-16 2-17 
2-23 375 
3'4r 3-i4 

Total soluble in acid.43-16 5632 4434 
Insoluble in acid ..56-84 43-68 55-66 

ioo'oo 100-00 ioo-po 
/<s£«?-0reR1\ec?r«:Sij Association for the Advancement of Science (Section B.), Sheffield, 1879. 
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II. Matter Insoluble in Hydric Chloride (HC1) fused with 
Flux and then treated with Acid. 

No. 2. No. 3. No. 4. 

Rock Rock Same as 2, 

above 
Trap. 

below 
Trap. 

but nearer 
the surface of 

ground. 

Ferric oxide (Fe203). 5-28 4-84 7-04 
Aluminic oxide (A1203) .. 3'48 4-12 7-76 
Calcic oxide (CaO). 2-15 i-i8 0-78 
Magnesic oxide (MgO) .. 1-03 0-28 0-24 
Silica (Si02) from silicates, &c. 44-68 33'12 39-72 

Total from fused portion.. 56-62 43'54 55'54 
Soluble in acids. 43,:[6 56-32 44-34 

99-78 99-86 99-88 

The nodule when broken consisted of— 
(1.) An outer coating of hard rock ; 
(2.) An inner lining of calcite crystals ; and 
(3.) Centre nodule of bituminous matter. 

When first brought to light the calcite crystals were 
almost black in colour, due to a certain amount of the 
bituminous matter, but this slowly evaporated, and left 
the crystals pure white in colour. The analyses of these 
crystals of calcite yielded the following results :— 

These results calculated to the percentages give— 

Per cent. 

Volatile matter.59'955 
Coke, /Fixed carbon.39-431 

40-041 p.c. Ash (mineral matter) .. .. o-6io 

99-996 

The coke leit behind after this treatment was a hard, 
black, shining, porous mass, and the ash obtained by in¬ 
cinerating it was pure white, and principally consisted of 
calcic carbonate (CaC03) and silica (Si02). 

The material was afterwards submitted to destrudtive 
distillation at a black-red heat, when the substance was 
found to split up into six distindl parts—four distillates, a 
coke, and a volatile non-condensable gas. In this opera¬ 
tion 58-29 grains were used, and yielded— 

Grains. 

First distillate . 5-65 
Second distillate. 11-35 
Third distillate.21-33 
Fourth distillate. 14-72 

Total volatile condensable products .. 53'05 
Coke . 2-28 
Uncondensable gases. 2-96 

Black Crystals 
containing 
Bitumen. 

Calcic carbonate (CaC03) ., 96-76 
Ferrous carbonate (FeC03) .. 0-19 
Magnesic carbonate (MgC03) 0-31 
Silica (Si02). i"o6 
Bituminous matter. r68 

White 
Crystals. 

98-11 

0'2I 

o-33 
1-22 

013 

100-00 100-00 

The lower veins or fissures were also calcite-lined, and 
contained within this coating the bituminous matter. 

Besides the nodule found at Kinghornness, another 
nodule of a similar character was obtained on the Island 
of Fuchkeith, embedded in solid trap, 10 feet from the 
surface, and a small spring of water on that island smells 
and tastes distinctly of paraffin products. 

The Kinghornness nodule has a distinct bituminous 
odour; is a lustrous black; amorphous, soft solid, easily 
cut with the nail, and pliable between the fingers. The 
specific gravity is 970 (water 1000), so that the nodule floats 
upon water. It fuses at 176° F., and becomes solid on 
cooling. Experiments with the various solvents upon the 
bituminous material showed that water and ordinary acids 
had practically no aCtion whatever. Alcohol, both hot and 
cold, had a very slight solvent power, but ether dissolved 
a considerable proportion, giving a brown solution, and 
turpentine readily aCted upon the substance, yielding a 
deep brown-black solution. The ethereal liquid had a fine 
iridescent green colour when viewed by reflected light. 
The substance of the nodule readily burns when lighted, 
giving a strongly luminous flame. The analysis of the 
contents of the nodule gave as follows :— 

Per cent. 

‘Volatile organic matter .99-38 
Ash or mineral matter . o-6r 

99-99 

Volatile gaseous matter given off below 2120 F.=5-g6i per cent. 

When distilled at a bright cherry-red heat, 26-57 §rs- 
being used, the results gave— 

Grains. 

Volatile matter .. .. 15-93 
Coke, f Fixed carbon. 10-48 

10-64 grs. I Ash (mineral matter) •• •• 0-16 

26-57 

Total.58-29 

Calculated to percentages the results stand— 

Per cent. 

First distillate ...  9-694 
Second distillate . I9"47I 
Third distillate.36-592 
Fourth distillate.25-253 

Volatile condensable products .. .. gi-Qio 
Coke .. ., . 3-911 
Uncondensable gas. 5-078 

99-999 

When first heated the substance fused and frothed, and 
on the further application of heat gave the first distillate, 
which was of a grey colour, somewhat mobile, and had a 
disagreeable odour. The second distillate was^black in 
colour, fully more mobile than the first distillate, and also 
possessed a most disagreeable odour. The third portion 
was more mobile than the second, had a yellow colour and 
a marked paraffin odour. The fourth distillate was obtained 
after raising the heat, had a yellow-red colour, was liquid 
whilst hot, but turned solid on cooling, and had also a 
paraffin odour. The uncondensable gaseous matter readily 
burned on the application of a white light, gave a pale 
non-luminous flame, and possessed all the chemical pro¬ 
perties of methane or marsh-gas (CH.,). The carbon left 
in the retort, added to the amount of uncondensable gas, 
gives 8-989 per cent, and on calculating the uncondensable 
gas into ethylene or olefiant gas (C2H4) the result obtained 
is 8-886, or nearly identical. 

These results go far to show that the bituminous-like 
matter of the nodule consists of a member or members of 
the olefine (C1CH2) series of organic compounds, a point 
which is further stengthened by the fact that the carbon 
and hydrogen in the original substance are contained 
therein in almost exadtly the necessary proportions to form 

an olefine. 
It is probable that the source of the contents of the 

nodule lies in one of the coal or shale beds abounding in 
the district, and that a low internal heat has dissolved the 
material from its parent stratum. That the heat was low, 
or certainly not above a cherry-red, is certain, else the 
olefine would have been split up into a member of the 
methane or CH4 group of organic substances, accompanied 
by a deposition of free carbon. 
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ON THE 

SEPARATION OF PHOSPHORUS AND IRON, 

ESPECIALLY WITH REFERENCE 

TO THE MANUFACTURE OF STEEL.* 

By THOMAS BLAIR. 

All recent improvements in the manufacture of iron and 
steel sink into comparative insignificance before the suc¬ 
cessful production of merchantable steel from phosphoretic 
pig-iron, and it has been thought advisable that the writer 
should prepare a short review of the whole subject of the 
purification of iron from phosphorus. 

Pig-iron being in nearly all cases the raw material from 
which iron or steel in the finished state is prepared, it is 
necessary to know the amount of phosphorus it contains, 
its suitability for various purposes being dependent upon 
this ; and, as a necessary consequence, the selection of 
ores for smelting depends mainly on the same faCt, viz., 
their content of phosphorus. 

In the following table the percentage of phosphorus 
existing in ores of various kinds is given, the first two 
being suitable for the manufacture of steel and fine wrought- 
iron, the others not:— 

Iron Phosphorus 
Per cent. Per cent. 

I. Spanish basmatite 50'63 0*01 
2. Cumberland haematite.. 58-00 o-oi 

3- Cleveland ore (raw) 30*00 0-50 

4- Northamptonshire ore 39-00 0*40 

5- Lincolnshire ore. 30*00 0-35 to 
6. Clay-band, or argillaceous 

ironstone. 30*00 0-20 

In the pig-iron made from such ores, the amount of 
phosphorus may be previously estimated by calculating 
the quantity of ore required to produce a ton of pig-iron. 
The following gives the percentages of phosphorus usually 
found in pig-iron smelted from the above ores : — 

1. Spanish pig .0-03 p.c. 
2. Cumberland pig.0-03 ,, 
3. Cleveland pig. 1-50 ,, 
4. Northamptonshire pig .. .. 1-30 „ 
5. Lincolnshire pig . 1-25 „ 
6. Clay-band, or “ Mine ” pig .. 030 ,, 

In the products of purification, the following are the 
percentages of phosphorus usually found :— 

Phosphorus per cent. 

x. Refined iron.;.035 
2. Phddled iron (common).o-o8 
3- .) » (best) .traces 
4. Crucible steel.trace to 0-03 
5. Bessemer or Siemens’s (rails) .. 0-05 to 0-20 
6. „ ,, (soft) .. 0*02 to o'o6 

It will be obvious from these figures that, if the purify¬ 
ing processes are unable to deal rapidly and energetically 
with phosphorus, only such pig-irons as Nos. 1 and 2 in 
the above table can safely be employed, since the presence 
of phosphorus in steel or wrought-iron, in quantities 
greater than the above, unfit them more than does any 
other element for most of the purposes for which they are 
intended, inasmuch that its presence in excess renders the 
metal hard and brittle, and although its malleability does 
not appear to be affeCted, yet in the cold it is exceedingly 
brittle. These faults are intensified when the other 
elements usually existing in wrought-iron or steel are 
present in larger proportions than usual. Mr. Hackney 
states that “ Steel for rails if nearly free from phosphorus, 
and at the same time containing little silicon, is not 
made too hard to be safe by even o'6 or 0-7 per cent of 
carbon ; yet if the phosphorus amounts to 0-05 or 0-06 per 

* Read before the British Association for the Advancement of 
lence (Section B.), Sheffield, 1879. 

cent, the carbon cannot be prudently allowed to exceed 
0-45 per cent, and steel rails containing 01 percent of 
phosphorus should never contain more than 03 per cent 
of carbon, and so on until when the carbon is kept down 
to 016 per cent. Steel containing 0-3 per cent of phos¬ 
phorus will yet make serviceable rails, and that containing 
o'15 per cent will make excellent tough boiler-plates, that 
may be bent double cold after heating to redness and 
quenching in water ; while, of course, metal free, or nearly 
free, from phosphorus is still softer and tougher, more, 
in faCt, like copper than any commonly known variety of 
iron.”* 

It will thus be seen that only those pig-irons in which 
the phosphorus is considerably less than o'l per cent can 
be employed in the manufacture of steel in the Bessemer, 
Siemens, or crucible processes, in which no elimination of 
this objectionable element takes place. 

Unfortunately the bulk of the iron ores raised in this 
country, as well as in most other iron-producing countries, 
or in districts adjacent to coal-fields, contain so much 
phosphorus as to unfit them for the production of iron 
suitable for these just-named processes, such crude iron 
being smelted from purer and scarcer ores, which are often 
more expensive to raise, or which occur at great distances 
from iron-producing centres. 

It would naturally occur to many that it might be 
feasible to separate the phosphorus from the ore previous 
to smelting ; this has actually been done. Such processes 
are based upon the following chemical reactions :—Phos¬ 
phorus exists in iron ores, either as lime or iron phosphate. 
Lime phosphate is soluble in a strong solution of sul¬ 
phurous acid, but is not adted upon by ammonium sul¬ 
phide. Iron phosphate is decomposed by ammonium 
sulphide, but is not soluble acid, and is also rendered 
soluble in water when fused with common salt. 

Some years ago M. Jacobi, manager of Kladno Works, 
Prague, Austria, succeeded in extracting the lime phos¬ 
phate very completely from ores in which it existed in 
quantity, by treating the coarsely-powdered ore with 
aqueous sulphurous acid ; on boiling the solution the acid 
was recovered and re-condensed in coke towers, whilst 
the phosphate of lime was precipitated. This substance 
was said to fetch a price which amply repaid the cost of 
the process. But when it is remembered that a modern 
blast-furnace consumes from 600 to 1000 tons of ore per 
week, it will be evident that the magnitude of the plant 
required will be an effectual bar to its adoption ; and that, 
further, as the ore treated in such processes requires to be 
pulverised, only a small proportion of the ore so treated 
could be used in the blast furnace. 

In the earlier days of iron smelting, the little Catalan 
forges, still used here and there on the sides of the 
Pyrenees, had but imperfeCt powers of reduction, and 
large quantities of oxide of iron passed off into the slag, 
carrying away the whole of the phosphorus, so that iron 
of excellent quality was direCtly produced from very impure 
ores. The same ores smelted in a blast-furnace, where 
the powers of reduction are perfect, gave irons rich in 
phosphorus, with no waste of iron in the slags. In faCt 
the blast-furnace is so perfect in its reducing powers that 
it reduces all the undesirable elements, which it is the 
object of subsequent oxidising processes to eliminate, the 
smelting process being essentially one of reduction, whilst 
all purifying processes are necessarily oxidising. 

Dr. Percy aptly describes the blast-furnace process as 
“ the indirect extraction of iron in the state of cast-iron, 
from the ore.” Mr. I. Lowthian Bell thus tersely describes 
the theory of smelting :—■ 

“ Exposed to the intensely deoxidising agency of the 
blast-furnace, portions of the silica, and probably the 
greater portions of the sulphur compounds, lose their 
oxygen, and are taken up wholly or in part by the reduced 
iron. Practically, however, it may be assumed that all 

* This statement, however, seems open to question, since extra 
soft steel seldom contains more than o'o6 per cent of phosphorus. 
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the phosphoric acid in the minerals is decomposed during 
the smelting process, and in consequence all its phos¬ 
phorus is to be found in the pig metal. In the metallic 
produd of the blast-furnace, carbon, derived either diredly 
from the fuel, or from dissociated carbonic oxide, is in¬ 
variably present. For our present purpose we may there¬ 
fore regard pig-iron as a compound of carbon, silicon, 
sulphur, and phosphorus, and the metal itself.” 

Experiments made by Mr. Stead seem to prove that 
phosphorus exists in pig-iron as phosphide (Fe4P) in a 
state of solution, or intimate diffusion throughout the 
mass, he having actually squeezed out a compound very 
rich in phosphorus from viscous pig-iron, an examination 
of which proved this to be the state of combination. 

The prospeds of successful removal of phosphorus in 
the blast-furnace are very discouraging. Attempts have 
been made to flux it off by adding salt, magnesian lime¬ 
stone, and other bodies, but without the smallest measure 
of success. Low temperatures and presence of oxide of 
iron in the slag being essential conditions for its removal, 
it is obvious that the very perfection of the blast-furnace 
renders phosphorus elimination impossible. When these 
conditions do occur, that is in disordered working, some 
phosphorus is actually slagged off. 

Unpurified pig-iron is used only for castings, of which 
however, an enormous tonnage is annually made. It is 
stated that for small articles, where no great amount of 
strength is required, phosphoretic pig is more suitable, 
owing to the greater fluidity which phosphorus confers 
upon it. For all other purposes, pig-iron has to undergo 
some operation of refining in order to arrive at a degree 
of strength, which could only be attained with cast-iron 
by employing cumbrous masses. 

Up to the time of Bessemer’s invention, the puddling 
process was the principal one in use for this purpose. 
Before the invention of this process by Flenry Cort, ex¬ 
actly a century ago, malleable iron was only obtainable in 
small quantities by wasteful and expensive processes, 
similar to the Catalan, Corsican, or Osmund. All of them 
depending for their success upon the faCt that when molten 
iron is kept sufficiently long, and at a proper temperature, 
in intimate contact with oxide of iron, the whole of the 
phosphorus is removed, after the silicon has gone, and 
before, concurrently with, or after the carbon, according 
to circumstances to be hereafter explained. 

It was formerly the practice to treat all pig-iron intended 
for puddling in a refinery, or ls running-out ” fire, as a 
preliminary to puddling. This is now, however, to a very 
great extent discontinued, except for the manufacture of 
special qualities of wrought-iron. Its chief merit appears 
to be that it removes most of the silicon. The process 
consists in melting under coke, by means of a blast of 
air impinging at an angle of about 45°, about one ton of 
pig-iron; oxide of iron being added in the shape of 
hammer or roll-scale. About one-and-a-half hours is the 
time occupied in melting; another half-hour is occupied 
in blowing air upon the bath of molten metal. 

[A diagram accompanies the author’s paper, in which 
was given the curves representing the removal of carbon, 
silicon, and phosphorus from the molten metal; the 
abscissa representing times, and the ordinates percentages 
of the elements removed. This diagram is based on the 
following analyses given by Mr. I. Lowthian Bell in his 
paper on this subjed, read before the Iron and Steel 
Institute in 1877 :— 

Bowling cold-blast pig.. 
After melting in the refinery 
10 minutes after fusion 

20 >> ,, .. 
28 „ „ 

Refined metal.3342 

The refined plate, or as is now most commomy me case, 
the crude pfg-iron, is charged into the puddling furnace in 

Carbon Silicon Phosphorus 
Per cent. Per cent. Per cent. 

3-686 i’255 0-565 

3-510 °‘575 °'557 
3707 0-478 0*537 
3'644 0-273 0730 

31544 0-154 0-509 

3342 0-130 0-490] 

quantities of about 4 cwts. (the modern mechanical fur¬ 
naces take quantities up to one ton), the bottom and sides 
of the furnace being previously lined with some variety 
of oxide of iron. In about half an hour the charge is 
melted, and the molten metal soon commences to boil, 
owing to the readion between the oxide of iron and the 
carbon, jets of carbonic oxide gas being projeded through 
the bath, burning with a blue flame on the surface, and 
a considerable quantity of slag is formed, consisting of 
ferrous ortho-silicate. The bath is diligently stirred by 
the puddler, or in the case of mechanical furnaces by the 
rotation of the furnace, in order to effed intimate contad 
between the molten iron and the oxides. As the carbon 
disappears, the iron becomes less and less fusible, and 
is subsequently removed in several balls of 80 to 100 
pounds each, which are then forcibly compressed by 
hammering or squeezing to expel the intermingled slag 
and to consolidate the mass. 

It will be well here to examine with care what takes 
place in these two processes, in order to understand the 
chemistry of the elimination of phosphorus in the Bessemer 
process. 

First, the oxygen of the oxides, or of the air, or both, 
rapidly removes the most readily oxidisable element, 
silicon. Phosphorus is oxidised and passes off into the 
slag, most probably as tribasic phosphate of iron. Percy 
suggests that its removal takes place by liquation, or 
“ sweating out,” when by removal of the carbon the iron 
begins to thicken, or “ comes to nature but the experi¬ 
ments of Bell, Stead, and others point conclusively to the 
fad that molten oxide adually washes out the phosphorus, 
oxidising it at the same time. It is worthy of notice that 
if the slag is not tapped out of the furnace the phosphorus 
is reduced and passes again to a considerable extent into 
the iron at the end of the operation. 

The following are analyses of slags from the refinery 
and puddling processes : — 

Refinery d.c. Puddling p.c. 

Iron ..  .*. 50-96 49-65 
Silica. 2577 29-60 
Phosphorus .. .. 1-37 3'5° 

It may be here noted that the addition of fluor-spar 
with titaniferous ore (known as Henderson’s process) seems 
greatly to expedite the removal of phosphorus during 
puddling. 

Bessemer Process.—In 1856 Sir Henry (then Mr.) 
Bessemer read a paper before this Association at Chelten¬ 
ham, on a new process for manufaduring steel cheaply on 
the large scale. Up to this time the bulk of the steel made 
in the world was produced by the crucible method, by 
melting cemented, or carbonised puddled Swedish iron 
with the addition of manganese. His process has made 
such rapid progress that now the great majority of the 
steel made in the world is produced by its means, and it 
is generally so well understood that it requires a very 
brief description here. 

Pig-iron of the following approximate composition : — 

Graphite .. 
Combined carbon 
Silicon 
Sulphur .. 
Phosphorus 
Manganese 

2-90 p.c. 
0-50 „ 
2-00 ,, 
OO3 „ 

0-05 „ 

melted in cupolas or in reverberatory furnaces, or run 
dired from the blast-furnace, is run into a movable con¬ 
verter made of boiler-plate iron, lined g inches or more 
with gannister, and mounted on trunnions, so as to move 
through about three-quarters of a revolution by hydraulic 
machinery. When in position for blowing, the tuyeres are 
at the bottom of the vessel, and numerous jets of air 
are forced through the bath of metal at a pressure of from 
15 to 20 lbs. to the square inch, according to the depth or 
liquidity of the bath. 

As in the puddling process, the silicon is rapidly re- 
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moved, and subsequently the carbon. The phosphorus in 
the steel, however, is slightly more than that in the pig- 
iron used, owing to the fadt that there is some waste of 
iron and none of phosphorus. A more concentrated solu¬ 
tion may be said to be formed. 

In a period of from ten to about thirty minutes, 
according to quantity treated, and proportion of silicon, 
carbon, or manganese present, the carbon is reduced to 
o*i per cent or less. The flame then “ drops,” or suddenly 
diminishes in size, while at the same moment the lines in 
the spedtrum, due to the oxidation of carbon, are seen to 
suddenly disappear. The produdt is then, if cooled, a 
soft metal, of a composition very closely approximating to 
that of wrought-iron, but so spongy that it is valueless. 
By the addition of an alloy of iron, carbon, and manganese, 
well known as spiegeleisen or ferro-manganese, the dis¬ 
solved or occluded gases are taken up, and a sufficient 
quantity of carbon and manganese restored to the bath 
to render the resulting steel hard or soft as desired. It is 
only right to add here that this necessary addendum to 
Bessemer’s brilliant process originated with R. F. Mushet. 

Owing to the rapid oxidation of silicon, carbon, and 
manganese the temperature and fluidity of the bath rapidly 
increase. The initial temperature of the molten pig being 
1500° C., that of the steel, as poured, is about 2500° C., 
and a piece of thick platinum wire rapidly fuses in a stream 
of the steel. 

It is now a matter of history that Sir Henry Bessemer 
avowedly thought at first that any pig-iron was suitable 
for his process, and that he had ultimately to fall back 
upon pig almost free from phosphorus. 

In the Siemens, and Siemens-Martin process also, which 
there is not time now to describe, such non-phosphoretic 
irons are also a necessity. Thus both these eminently 
useful processes preclude the use of those irons made from 
the bulk of native ores, which, as already stated, contain 
phosphorus in notable quantity. The elimination of this 
element in these two processes, which produce the bulk of 
steel made in the world, was therefore always a necessity, 
but became a burning question when the iron rail trade 
died, bequeathing to the iron masters mountains of ore, 
hosts of idle blast- and puddling-furnaces and rolling-mills, 
the owners of which had no alternative but to contend 
with and overcome, if possible, that perverse but ubiquitous 
principle of nature which renders the attainments of objects 
most desirable extremely difficult. 

The first to step into this ugly breach was Mr. Isaac 
Lowthian Bell, who gave to the world in 1877 the outcome 
of his careful study, and experiments on the separation of 
carbon, silicon, and phosphorus, as effected in the pro¬ 
cesses already described. 

Mr. Bell’s efforts were diredted towards the attainment 
of a practical method of separating the phosphorus from 
Cleveland iron to such an extent as to permit of its use in 
the manufacture of steel, and also to make puddled iron 
of a quality superior to that obtained by the ordinary 
puddling process. 

Pig-iron taken diredt from the blast-furnace was treated 
in a suitable apparatus with melted oxide of iron, and it 
was found that whilst n per cent only of the carbon was 
removed, as much as gi per cent of the phosphorus went; 
or in exadt figures the pig-iron contained— 

Carbon.3*637 P- c. 
Phosphorus. 1*351 „ 

The average composition of four samples so purified was— 

Carbon.3'227 p. c. 
Phosphorus.o*iog ,, 

By prolonging the operation the whole of the carbon 
can be also eliminated, but that there is a slight increase 
in the phosphorus at the end. 

This purified metal, after puddling, piling, and rolling, 
gave a finished bar containing—• 

Silicon.o'ojg p. c. 
Sulphur .0*007 ,, 
Phosphorus.0*040 „ ! 

( Chemical News, 

( Sept. 26, 1879. 

This analysis corresponds to that of a finished bar of high 
quality. 

It may be here noted that Mr. Stead had on the small 
scale found that Cleveland iron was purified from its 
phosphorus, to a great extent, by violently shaking it with 
fused oxide of iron in a closed crucible. Mr. Stead also 
over-blew pig-iron in the Bessemer converter, but owing to 
the fadt that his lining was silicious instead of basic, his 
experiment wa.s unsuccessful. 

One of Mr. Bell’s proposals was to use the Bessemer con¬ 
verter as a means of rapidly removing silicon and then pud¬ 
dling the produdt ; another was to make use of the Godfrey- 
Howson puddling-furnace in which to treat molten pig- 
iron with fused oxide of iron, or fused iron slags or iron 
ores. 

The phosphorus removed from the iron naturally passes 
into the slag formed, so that oxide or slag containing 1*5 
per cent of phosphorus before the operation, was found to 
contain 3 or 4 per cent afterwards. 

The most noteworthy disadvantage of Mr. Bell’s pro¬ 
cess, as compared with that of Thomas and Gilchrist, to 
be hereafter described, seems to be that it would only be 
capable of dealing with small quantities at a time, and 
that a very extensive plant would be required ; whilst the 
other deals with 6 or 8 tons at one operation, and only 
requires slight modifications of the ordinary Bessemer 
plant. 

(To be continned.) 

THE ACTION OF HEAT IN VACUO ON 

METALS.* 

By T. A, EDISON. 

In the course of my experiments on eledtric lighting I 
have developed some striking phenomena arising from the 
heating of metals by flames and by the eledtric current, 
especially wires of platinum, and platinum alloyed with 
iridium. These experiments are in progress. 

The first fadt observed was that platinum lost weight 
when heated in a flame of hydrogen, that the metal co¬ 
loured the flame green, and that these two results conti¬ 
nued until the whole of the platinum in contadt with the 
flame had disappeared. A platinum wire four-thousandths 
of an inch in diameter, and weighing 306 m.grms., was 
bunched together and suspended in a hydrogen flame. It 
lost weight at the rate of a fradtion less than 1 m.grm. per 
hour as long as it was suspended in the flame. When a 
platinum wire is stretched between two clamping posts, 
and arranged to pass through a hydrogen flame, it is 
coloured a light green ; but when the temperature of the 
wire is raised above that of the flame, by passing a cur¬ 
rent through it, the flame is coloured a deep green. To 
ascertain the diminution in the weight of a platinum wire 
when heated by the eledtric current, I placed between two 
clamping posts a wire five-thousandths of an inch in dia¬ 
meter, and weighing 266 m.grms. This wire, after it was 
brought to incandescence for twenty minutes by the cur¬ 
rent, lost 1 m.grm. The same wire was then raised to 
incandescence; for twenty minutes it gave a loss of 
3 m.grms. Afterward it was kept incandescent for one 
hour and ten minutes, at which time it weighed 
258 m.grms.—a total loss of 8 m.grms. Another wire, 
weighing 343 m.grms., was kept moderately incandescent 
for nine consecutive hours, after which it weighed 
301 m.grms., showing a total loss of 42 m.grms. A pla¬ 
tinum wire twenty-thousandths of an inch in diameter 
was wound in the form of a spiral one-eighth of an inch 
in diameter and one-half an inch in length. The two 
ends of the spiral were secured to clamping posts, and 
the whole apparatus was covered with a glass shade 

* A Paper read before the American Association for the Advance¬ 
ment of Science; Saratoga Meeting. 

Action of Heat in Vacuo upon Metals. 
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inches in diameter and 3 inches high. Upon bringing 
the spiral to incandescence for twenty minutes that part 
of the globe in line with the sides of the spiral became 
slightly darkened; in five hours the deposit became so 
thick that the incandescent spiral could not be seen 
through the deposit. This film, which was most perfect, 
consisted of platinum, and I have no doubt but that large 
plates of glass might be coated economically by placing 
them on each side of a large sheet of platinum, kept in¬ 
candescent by the eledtric current. This loss in weight, 
together with the deposit upon the glass, presented a very 
serious obstacle to the use of metallic wires for giving 
light by incandescence, but this was easily surmounted 
after the cause was ascertained. I coated the wire forming 
the spiral with the oxide of magnesium, by dusting upon 
it finely powdered acetate of magnesium : while incan¬ 
descent the salt was decomposed by the heat, and there 
remained a strongly adherent coating of the oxide. This 
spiral so coated was covered with a glass shade, and 
brought to incandescence for several minutes ; but, instead 
of a deposit of platinum upon the glass, there was a de¬ 
posit of the oxide of magnesia. From this and other 
experiments I became convinced that this effedt was due 
to the washing adtion of the air upon the spiral ; that the 
loss of weight in and the colouration of the hydrogen 
flame were also due to the wearing away of the surface 
of the platina to the attrition produced by the impadt of 
the stream of gases upon the highly incandescent surface, 
and not to volatilisation, as commonly understood ; and I 
venture to say, although I have not tried the experiment, 
that metallic sodium cannot be volatilised in high vacua 
by the heat derived from incandescent platinum ; any 
effedt that may be produced will be due to the washing 
adtion of the residual air. After the experiment last 
described I placed a spiral of platinum in the receiver of 
a common air-pump, and arranged it in such a manner 
that the current could pass through it, while the receiver 
was exhausted. At a pressure of 2 millimetres the spiral 
was kept at incandescence for two hours before the deposit 
was sufficient to become visible. In another experiment, 
at a higher exhaustion, it required five hours before a de¬ 
posit became visible. In a sealed glass bulb, exhausted 
by a Sprengel pump to a point where a quarter of an inch 
spark from an indudtion-coil would not pass between points 
1 millimetre apart, was placed a spiral, the connedting 
wires passing through the glass. This spiral has been 
kept at the most dazzling incandescence for hours without 
the slightest deposit becoming visible. 

I will now describe other and far more important phe¬ 
nomena observed in my experiments. If a short length 
of platinum wire one-thousandth of an inch in diameter 
be held in the flame of a Bunsen burner, at some part it 
will fuse, and a piece of the wire will be bent at an angle 
by the adtion of the globule of melted platinum; in some 
cases there are several globules formed simultaneously, 
and the wire assumes a zigzag shape. With a wire four- 
thousandths of an inch in diameter this effedt does not 
take place, as the temperature cannot be raised to equal 
that of the smaller wire, owing to the increased radiating 
surface and mass. After heating, if the wire be examined 
under a microscope, that part of the surface which has 
been incandescent will be found covered with innumerable 
cracks. If the wire be placed between clamping posts, 
and heated to incandescence for twenty minutes, by the 
passage of an eledtric current, the cracks will be so en¬ 
larged as to be seen with the naked eye ; the wire, under 
the microscope, presents a shrunken appearance, and is 
full of deep cracks. If the current is continued for seve¬ 
ral hours these effedts will so increase that the wire will 
fall to pieces. This disintegration has been noticed in 
platina long subjedted to the adtion of a flame by Prof. 
John W. Draper. The failure of the process of lighting 
invented by the French chemist Tessie du Motay, who 
raised sheets of platinum to incandescence by introducing 
them into a hydrogen flame, was due to the rapid disinte¬ 
gration of the metal. I have ascertained the cause of 

this phenomenon, and have succeeded in eliminating that 
which produces it, and in doing so have produced a metal 
in a state hitherto unknown, and which is absolutely stable 
at a temperature where nearly all substances melt or are 
consumed ; a metal which, although originally soft and 
pliable, becomes as homogeneous as glass and as rigid as 
steel. When wound in the form of a spiral it is as springy 
and elastic when at the most dazzling incandescence as 
when cold, and cannot be annealed by any process now 
commonly known, for the cause of this shrinking and 
cracking of the wire is due entirely to the expansion of 
the air in the mechanical and physical pores of the pla¬ 
tinum, and the contraction upon the escape of the air. 
Platinum as sold in commerce may be compared to sand¬ 
stone, in which the whole is made of a great number of 
particles with many air spaces. The sandstone upon 
melting becomes homogeneous and no air spaces exist. 

With platinum or any metal the air spaces may be eli¬ 
minated, and the metal made homogeneous by a very 
simple process. This process I will now describe. I had 
made a large number of platinum spirals, all of the same 
size and from the same quality of wire ; each spiral pre¬ 
sented to the air a radiating surface of three-sixteenths of 
an inch ; five of these were brought by the eledtric current 
up to the melting-point, the light was measured by a 
photometer, and the average light was equal to four 
standard candles for each spiral just at the melting-point. 
One of the same kind of spirals was placed in the re¬ 
ceiver of an air-pump, and the air exhausted to 2 milli¬ 
metres ; a weak current was then passed through the wire, 
to slightly warm it for the purpose of assisting the passage 
of the air from the pores of the metal into the vacuum. 
The temperature of the wire was gradually augmented, at 
intervals of ten minutes, until it became red. The objedt 
of slowly increasing the temperature was to allow the air 
to pass out gradually and not explosively. Afterward the 
current was increased at intervals of fifteen minutes. 
Before each increase in the current the wire was allowed 
to cool, and the contradtion and expansion at these high 
temperatures caused the wire to weld together at the 
points previously containing air. In one- hour and forty 
minutes this spiral had reached such a temperature with¬ 
out melting that it was giving a light of twenty-five 
standard candles, whereas it would undoubtedly have 
melted before it gave a light of five candles had it not 
been put through the above process. Several more spirals 
were afterwards tried, with the same result. One spiral, 
which had been brought to these high temperatures more 
slowly, gave a light equal to thirty standard candles. In 
the open air this spiral gave nearly the same light, although 
it required more current to keep it at the same tempera¬ 
ture. Upon examination of these spirals, which had 
passed through the vacuum process, by the aid of a mi¬ 
croscope no cracks were visible ; the wire had become as 
white as silver, and had a polish which could not be given 
it by any other means. The wire had a less diameter 
than before treatment, and it was exceedingly difficult to 
melt in the oxy-hydrogen flame. As compared with un¬ 
treated platinum, it was found that it was as hard as the 
steel wire used in pianos, and that it could not be annealed 
at any temperature. 

My experiments with many metals treated by this pro¬ 
cess have proved to my satisfaction, and I have no hesi¬ 
tation in stating that what is known as annealing of 
metals to make them soft and pliable is nothing more than 
the cracking of the metal. In every case where a hard 
drawn wire had been annealed a powerful microscope re¬ 
vealed myriads of cracks in the metal. Since the experi¬ 
ments of which I have just spoken I have, by the aid of 
Sprengel mercury pumps, produced higher exhaustion, 
and have, by consuming five hours in excluding the air 
from the wire and intermitting the current a great number 
of times, succeeded in obtaining a light of eight standard 
candles from a spiral of wire with a total radiating surface 
of i-32nd of an inch, or a surface about equal to one grain 
of buckwheat. With spirals of this small size which have 
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not passed through the process, the average amount of 
light given out before melting is less than one standard 
candle. Thus I am enabled, by the increased capacity of 
platinum, to withstand high temperatures to employ small 
radiating surfaces, and thus reduce the energy required 
for candle light. I can now obtain eight separate jets, 
each giving out an absolutely steady light, and each equal 
to sixteen standard candles, or a total of 128 candles, by 
the expenditure of 30,000 foot-pounds of energy, or less 
than one-horse power. As a matter of curiosity I have 
made spirals of other metals, and excluded the air from 
them in the manner stated. Common iron wire may be 
made to give a light greater than platinum not heated. 
The iron becomes as hard as steel, and just as elastic. 
Nickel is far more refractory than iron. Steel wire used 
in pianos becomes decarbonised, but remains hard, and 
becomes the colour of silver. Aluminum melts only at a 
white heat. 

In conclusion, it may be interesting to state that the 
melting-points of many oxides is dependent on the man¬ 
ner of applying the heat; for instance, pure oxide of 
zirconium does not fuse in the flame of the oxy-hydrogen 
blowpipe, while it melts like wax and conducts electricity 
when on an incandescent platinum spiral which is at a far 
lower temperature ; on the other hand, oxide of aluminum 
easily melts in the oxy-hydrogen flame, while it only 
vitrifies on the platinum spiral. 

A NEW METHOD OF PREPARING 

SULPHURETTED HYDROGEN. 

By J. FLETCHER, F.C.S., London and Paris. 

Any mode by which the preparation of this useful gas 
can be rendered easier, and the unpleasantness of its 
manipulation diminished, will no doubt be welcomed by 
analysts: I therefore make no apology for submitting the 
results of some experiments made afterreading a suggestion 
in some of the scientific journals, perhaps your own, but 
the name does not at the moment occur to me. 

The plan is simply to fuse in a small glass flask sulphur 
and solid paraffin, leading the resulting gas by means of a 
perforated cork, india-rubber, and glass tube directly into 
the solution to be tested. The first gases are not sulphu¬ 
retted, but when the mixture has been thoroughly fused 
and mixed the sulphuretted hydrogen passes over 
abundantly. 

The advantage of the process is that the moment the 
flame of the lamp is removed the evolution of gas ceases, 
and the little apparatus can be laid aside without fear of 
creating offensive smells. When used again, the gas 
passes at once when sufficiently heated. 

A washing bottle seems unnecessary. I passed the gas 
for an hour through such a bottle, and the water, although 
most strongly impregnated with the gas, was fairly clear 
and limpid, showing only the usual appearances. 

There are a few precautions to be taken. The mixture 
is inclined to bump when strongly heated, but a few pieces 
of broken tobacco-pipe shank prevent that. Care must be 
taken that when the lamp is removed, and the gas ceases 
to pass, that none of the solution is sucked back into the 
bulb; it is very easily prevented. A very strong heat 
should notbeapplied, as then distillations would commence 
and the product condense in the tube. 

I believe the process to be a simple, cleanly, and elegant 
substitute for the old methods, and particularly well suited 
for small and private laboratories. How it would work in 
large ones I would like to hear from those who are in a 
position to try it. 

Blue Colour observed in the Scintillation of the 
Stars.—C. Montigny.—The blue colour is most rarely 
observed in dry seasons and conversely most abundantly 
in wet years.—Les Mondes. 

EXPANSION OF SOLID AND FLUID BODIES. 

By HERM. FR. WIEBE. 

On page 610, “ Annual Report for 1878 of the German 
Chemical Society ” (Deutsche Chemische Gesellschaft), I 
published some short remarks on the expansion-coefficient 
of solid bodies in its relation to the atomic volume. This 
relation, formerly unnoticed, is likely to throw some light 
upon the mechanical causes, still wrapt in such profound 
darkness, of the expansion of solids and liquids, and to 
disclose relations of fundamental significance. 

(r.) The product of an atomic volume and the cubical 
expansion-coefficient represents the absolute expansion of 
an atom. 

The mere contemplation of the latter already offers for 
solid elements interesting relations. Iron, cobalt, and 
nickel are of equal absolute expansion ; the absolute ex¬ 
pansions of other elements belonging to the same natural 
group are related to one another, according to simple 
proportions. Zinc and cadmium, for instance, show a pro¬ 
portion of 2:3; arsenic, antimony, and bismuth, 1:3:4. 

Representing the absolute expansions as a function of 
atomic weight, they seem to present a curve similar to 
that of atomic volumes. The position of members of the 
natural families on that curve is an analogous one; 
maxima give sulphur, selenium, and tellurium, and most 
probably aluminium, gallium (?), indium, and thallium. 

The absolute expansion of atoms manifests itself to be 
a periodical function of the atomic weight. 

(2.) Expansion of a body represents that part of heat 
necessary to supersede its cohesive power. Suppose— 

Density of a body to be d, 
Its atomic weight a, 
Its cubical expansion-coefficient a, 
Its specific heat c, 
Its boiling-point s, 

and Its melting-point <r, 

we have the following relation :— 

d 

a-a =2.(1)* 

d . c (s — a) 

In words, the inverted value of absolute expansion of 
an atom stands in the proportion 2 to that quantity of 
heat necessary to bring equal volumes during constant 
atmospheric pressure from the melting- to the boiling-point. 
The equation (1) may still be simplified, when—density 
solving in the fraction—we have— 

2 a . a . c . (s — a) = 1 . . . : (ia) 

The subjoined table contains a compilation of expansion 
values of a few bodies in figures. (See next page.) 

(3.)f In gaseous substances the molecules are so far 
separated as no longer to influence one another. Liquid 
and solid bodies consist of molecular groups, which evi¬ 
dently are formed by those especial powers, emanating 
from the molecules themselves. At the boiling-point, as 
well as at that of melting, all bodies possess an equal 
degree of cohesion. Therefore, if we multiply the abso¬ 
lute expansion of an atom with the temperatures of these 
fixed points (the temperatures having been augmented by 
the inverted expansion-coefficient previously), the result 
will be comparable figure-values, all of which are multiples 
of the expansion-coefficient. 

For brevity’s sake we give in the following table in the 
column immediately following the elements, the figures 
representing the absolute expansion of the atom ; the 
second and third columns contain respectively the melting- 
point on the common scale, and in so-called absolute tem¬ 
perature ; the fourth shows the product of the absolute 
expansion and temperature ; and the fifth the expansion-' 

* See “ Annual Report for 1878 of the German Chemical Society,’ 
p. 788. 

+ The following is an abstract of a paper, which will be published 
in the next number of the above-mentioned report. 
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Element. d a a C s a . a =2 

c.d (s-o-) 

S 2'04 31-98 0-0002670 0-1710 447 113-6 
238-9 
J y =2*05 

116-3 

Se .. 4-60 78-00 0-0001696 0-0801 700 217 
358*5 
- = 2 02 
177-97 

P 2-30 30-96 0-0003556 o-igoo 278 44'5 2o8-9 -2-o4 
I02'4 

Hg .. 13*596 199-8 0-0001882 0-0333 355*8 -40 
361-6 
J —2-02 
i7g-2 

coefficient and a constant — characteristic with each 
matter—expressed by the letter m. 

I. II. III. IV. V. 
Absolute Melting-point in 

Expansion 'N 
of the Common Absolute Produft Expansion 

Element. Atom Scale. Tempera - III.I. Coefficient. m. 
per 1 dee. ture so-called. 

S 0-003015 113-6 388-6 1-171629 0-003905 300 

Se 0-001872 217 492 0-921024 0-003607 250 

Te 0*001029 489 764 0-786156 0-003931 200 

Zn 0-000795 4x2 687 0-546165 0-003641 150 
Cd 0-001188 3Z5 590 0*700920 0-003505 200 

As 0-000222 500 775 0-172050 0-003721 50 
Sb 0-000630 430 7°5 0-444150 0*003701 120 

Bi 0-000864 264 539 0-465696 0-003725 425 
In o'ooigii 176 45i 0861861 0-003591 240 

T1 0-001557 290 565 0-879705 0-003665 240 

PI 0-001530 334 609 0-931770 0-003728 250 

Fe 0-000255 1600 1875 0-478125 0-003678 130 

Co 0-000255 1500 1775 0-452625 0-003621 125 

Ni 0-000255 1450 i725 0-439875 0-003665 120 

Without at present enlarging upon these constants as 
to their explanation we simply wish to point out the fadt 
that they seem to be in relation with the number of atoms, 
combining to form a solid molecular group ; constants 
show, for elements of the same chemical group, simple pro¬ 
portions. 

To the boiling-point similar proportions are applicable ; 
tho following relation, therefore, is generally adopted :— 

in which j3 represents the expansion-coefficient in a 
gaseous matter; T the interval of temperature from the 
boiling- to the melting-point, or from the latter to the 
so-called absolute zero-point; and a the medium expan¬ 
sion-coefficient within these intervals of temperature. 

It appears that the “ Gay-Lussac rule ” is generally 
valid, quantitatively changed only in its application to the 
fluid and solid state of matter; hence a common law of 
expansion is applicable to the whole scale of the state of 
aggregation in matter. 

(4.) Applying the equation (2) to homologous rows of 
organic bodies, proportions astonishingly simple are the 
result. 

The following table contains in column I. the medium 
absolute expansion of a molecule between melting- and 
boiling-points, or, the melting-point not being known, 
between o° and the boiling-point. The figures of columns 
II. to V. answer to those in the preceding table. 

I. II. III. IV. V. 
Medium Boiling-point 

Abs. Expansion -*- 
Substance. of the in Counted Produdt 

Molecule Common from the III.,I. 
per 1 deg. Scale. Abs. Zero 1- 

point so-called. 
Formic acid 0-04326 IOO 375 15-6 5*2 • 3 
Acetic acid 0-06828 117*3 392-3 26-2 5*2 • 5 
Butyric acid .. 0-10235 J44 421 468 5*2 • 9 
Methylic alcohol 0-05000 66-3 34i*3 17-06 8-5 . 2 
Ethylic alcohol 0-07143 78'3 353*3 25-26 8-5-3 
Amylic alcohol 0-12500 131*8 406-8 50-8 8-5 . 6 

In this manner general formulae for the boiling-point 
of both these homologous rows are easily established. 

For the acids, the constant 5-2 is to be multiplied with the 
—by one augmented—number of atoms of hydrogen con¬ 
tained in gaseous molecule ; for the row of alcohols, the 
constant 8-5 with half the number of atoms of hydrogen. 

We purpose treating the above subjedt more in extenso 
very soon, especially to enlarge upon the theoretic 
significance of the constant m. 

Berlin, September, 1879. 

CORRESPONDENCE. 

DISSOCIATION OF CHLORINE. 

To the Editor of the Chemical News. 

Sir,—Mr. F. P. Dunnington, in his short notice on the 
“ Dissociation of Chlorine, seems to have mistaken PtCl4 
for Pt3Cl4(PtCl2), two very different chlorides. If he refer 
to the quoted article, Chemical News, vol. xl., p. 69, or 
to p. 49, he will find PtCl3 is the chloride Vidtor Meyer 
used. Due care was taken to exclude the possibility of 
oxygen compounds being present, and more, extraordinary 
care was taken. The PtCl2(Pt2C)4) was amply proved to 
be chemically pure before use, a point which it can hardly 
be thought for an instant a chemist of European reputa¬ 
tion like Vidtor Meyer would overlook or negledt. It is 
very evident that Mr. Dunnington had succeeded better in 
preparing his own pure chlorine if he had but used this 
very PtCl2(Pt3Cl4) for the purpose, as Vidtor Meyer did. 

—I am, &c., 
Watson Smith, F.C.S., F.I.C. 

City of London College.—Evening Classes forVoung 
Men, 52, Leadenhall Street, E.C.—The Prospedtus of this 
Institution has been published, stating that the new Session 
commences on Monday, Odtober 6th. The Inaugural 
Address will be given by the Right Rev. the Bishop of 
Bedford, Bishop Suffragan of London, on Thursday even¬ 
ing, Odtober gth, at 8 o’clock, the subjedt being “ Books, 
and how to use them.” A glance at the Prospedtus shows 
that the Council of the College are extending its curricu¬ 
lum, the array of classes being greater than in any pre¬ 
vious session. The need of a much larger building has 
been thoroughly proved, and it is hoped that the exertions 
of the Council to obtain a site for a new college will soon 
be successful. It surely is not too much to expedt that 
some of the wealthy citizens of this great metropolis, 
emulating the example set by many in several provincial 
towns, will come forward with a portion of the fortune 
which they have amassed, in aid of so worthy an objedt as 
the rearing of a fine and commodious building for the ex¬ 
press purpose of improving, mentally and morally, the 
young men on whom these merchant princes depend for 
the proper condudt of their business. No more philan¬ 
thropic objedt can engage their attention. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, VAcademie 
des Sciences. No. 8, August 25, 1879. 

Digestive Ferment of Carica Papaya.—A. Wurtz 
and E. Bouchut.—From the undeconiposed juice of this 
tree the authors have obtained by precipitation with 
alcohol, the ferment, in the form of an amorphous white 
powder, entirely soluble in water, and containing 10 per 
cent of nitrogen. To this substance they have pro¬ 
visionally given the name of papain. It is distinguished 
from pepsin by the circumstance that it is capable of dis¬ 
solving large quantities of fibrin not merely in presence 
of a small quantity of acid, but even in a neutral or slightly 
alkaline medium. It is doubtless analogous to the fer¬ 
ments' secreted by carnivorous plants such as Nepenthes, 
Drosera, &c. 

Reply to the Observations of M. Berthelot.—A. 
Wurtz.—A continuation of the chloral controversy. 

Compressibility of Gases at High Pressures.—E. 
H. Amagat.—It appears very probable that when a gas 
submitted to increasing pressures, whether or not it has 
shown at first an augmentation in its compressibility, 
presents afterwards a decrease, it is always placed in con¬ 
ditions where it may, by pressure alone, pass gradually 
through all the intermediate conditions between the 
gaseous and the liquid state without liquefaction properly 
so-called. The decrease in the compressibility indicates 
then in general that the gas has reached a temperature 
higher than that of the critical point. 

Maximum Tension and the Density of the Vapour 
of Alizarin.—L. Troost.—The maximum tension of the 
vapour of alizarin is about n m.m. at 261°, and 20 m.m. 
at 276°. The density observed is 16-32 as against 16-62 
by calculation. 

Purification of Hydrogen.—A. Lionet.—Oxide of 
copper in the cold arrests all the combinations of hydro¬ 
gen which may be present as impurities, except the 
hydrogen carbides. 

Adlive Principle of Ammi Visnaga.—M. Ibrahim 
Mustapha. — The author has isolated a crystalline matter, 
which behaves like a glucoside. The composition of this 
principle, for which the author proposes the name kellin, 
is not given. 

Distribution of Copper in the Primitive Rocks and 
in their Derived Sedimentary Deposits.—L. Dieule- 
fait.— Copper is disseminated throughout the entire thick¬ 
ness of the primordial formation. In no case is it re¬ 
quisite to operate on more than 100 grms. of rock in order 
to isolate the metal. It is also found in the ordinary 
sedimentary deposits, such as the Silurian and infra- 
silurian of Algeria, &c. The last mother-liquors of the 
salt marshes of the Mediterranean contain copper in such 
quantity that it may be easily detedted in 5 c.c. 

No. 9, September x, 1879. 

Note on the Solar Temperatures.—J. Jansen.—The 
author considers that the nucleus of the sun is much 
hotter than the photosphere or any of the exterior strata. 
The expression “ solar temperature ” is deficient in pre¬ 
cision. The calorific and thermo-eledric methods gene¬ 
rally employed seem capable of a rational use for deter¬ 
mining the thermic power of the solar radiation which 
arrives at the earth’s surface, but they cannot give exad 
notions as to the real temperatures of the sun, not even 
for its mean temperature, an expression which as applied 
to the sun seems almost without meaning. 

om Foreign Sources. 

The Chemical Constitution of Alkaline Amalgams* 
■—M. Berthelot—The author considers these amalgams 
as of great importance as the type of compounds resulting 
from the union of two solid constituents, such as the 
metallic alloys, the cryohydrates, the fats, butters, resins, 
&c. Are these produds formed by the simple mixture of 
certain definite compounds, associated sometimes with 
each other, sometimes with one of the components in 
excess, in the manner of two powders mechanically mixed, 
and then brought into a coherent mass by external pres¬ 
sure ? Or are the properties of each- of these definite 
compounds modified more profoundly by the presence of 
an increasing dose of the other definite compound or by 
that of the component in excess, so that the properties of 
the total mass cannot be represented by the pure and 
simple sum of those of the two definite bodies supposed 
to be mixed ? These questions the author endeavours to 
solve by thermo-chemical methods. 

Partial Synthesis of Milk-sugar, and Contribution 
to the Synthesis of Cane-sugar.—E. Demole.—The 
author recognises a profound difference between milk- 
sugar and cane-sugar. Two mols. dextro-glucose, re¬ 
united and with loss of water, will not in any case recon¬ 
stitute cane-sugar. Milk-sugar, in contadt with dilute 
acids, is resolved into two isomers, galadtose and ladto- 
glucose. These products, freed from acid and carefully 
evaporated to dryness, were treated with 3 parts of acetic 
anhydride, yielding a body having all the properties of 
odtacetylated milk-sugar. 

Reaction of Tungstates in Presence of Mannite. 
—M. Klein.—There is a parallelism between thereadtions 
of the biborates and those of the para-tungstates and meta¬ 
tungstates, which extends even to the properties of the 
compounds which these bodies form with mannite,—com¬ 
pounds otherwise devoid of interest. 

Determination of Urea ; a Reply to M. G. Esbach 
(Comptes Rendus, Aug. 18, 1879).—C. Mehu.—The author 
states that in presence of pure sugar sodium hypobromite 
liberates all the nitrogen of the urea and nothing more. 

No. xo, September 8, 1879. 

Compounds of the Hydracids with Ammonia.—E. 
J. Maumene.—If crystals of ammonium hydrosulphate 
reduced to a fine powder are added to very concentrated 
ammonia, cooled down to o°, we obtain after the lapse of 
some hours transparent crystals of the mean composition 
HS(H3N)2, that is to say, a very basic hydrosulphate. 
Theory enables the author to predidt the existence of two 
series of four members each, in one of which the ammonia 
predominates, and in the other the sulphuretted hydrogen. 

Any two compounds, either of one or both of these 
series may again combine among themselves so that the 
compounds of HS and H3N are innumerable. The com¬ 
pounds of hydrochloric acid and ammonia offer analogous 
relations. 

Berichte der Deutschen Chemisclien Gesellscliaft zu Berlin, 
No. 18, 1879. 

Adtion of the Aldehyds upon Chloral-ammonia.— 
R. Schiff.—By mixing equivalents of dry chloral-ammonia 
and benzaldehyd, a compound was obtained of the com¬ 
position CgHgCl^NO. Valeraldehyd, furfurol, cenanthol, 
and acetaldehyd exert a similar adtion. 

On Penta-brom-resorcin.—R. Benedikt.—This pro- 
dudt, which Liebermann and Dittler have felt it incumbent 
upon them to re-name tribrom-resoquinon bromide, has 
been examined as to its behaviour with reducing agents, 
when tri-brom-resorcin is produced, and with aniline and 
phenol. 

A Hydrocarbon obtained from Rosin Oil by Heating 
with Sulphur.—W. Kelbe.—If the highest-boiling pro- 
dudts of the dry distillation of rosin are heated with sul¬ 
phur to 2000, a crystalline body is obtained consisting of 
9i‘5 per cent carbon and 8-5 hydrogen. 
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Derivatives of Oxy-propyl-benzoic Acid.—R. Meyer 
and J. Rosicki.—An examination of para-diphenyl-benzol 
and of its further derivatives. 

A New Reaction of Kreatinin and Kreatin.—Th. 
Weyl.—If a few c.c. of recent human urine are mixed in 
a test-tube with a few drops of a very dilute solution of 
sodium nitro-prusside, and if dilute soda-lye is then added 
drop by drop, a beautiful ruby-red colour appears, which in 
a few minutes changes to an intense straw-yellow. This 
reaction seems characteristic of kreatinin. As kreatin is 
converted into kreatinin by boiling with dilute sulphuric 
acid, the reaction may serve also for the detection of this 
substance. 

Aceto-propionic Acid, and its Identity with Levu- 
linic Acid.—Max Conrad.—The melting-points, boiling- 
points, specific gravities, indices of refraction, and powers 
of dispersion of the two acids are identical. 

A Correction.—P. Griess.—The author points out an 
error in the formula of amido-benzoic-percyanide as given 
in his paper (Berichte, xi., 1985). 

Preliminary Communication.—G. Vortmann.—This 
notice relates to the cobalt-ammonia compounds. 

Perchloro-phenol-chloride.—F. Beilstein.—This sub¬ 
stance was repeatedly formed on passing chloride into an 
acetic solution of the acetyl compound of meta-chloranilin. 

Accuracy of Themo-chemical Numerical Results. 
—Julius Thomsen.—The author replies to M. Berthelot 
by pointing out a number of inaccuracies in the results 
published by the latter. 

Action of Hypochlorous Acid upon Ethylen.—L. 
Pebal.—A preliminary communication, in which the 
author’s own results do not appear. 

Aspido Spermin, an Alkaloid of the Quebracho 
Bark.—G. Fraude.—Aspido spermin crystallises in small 
white prisms with strongly shining surfaces, readily soluble 
in alcohol and ether, but dissolving sparingly in water, and 
melting at 205° to 206°. The taste of the solutions re¬ 
sembles that of quinine. 

New Investigations on the Diazo-compounds.—P. 
Griess {Part vi.).—In this valuable paper, which unfortu¬ 
nately does not admit of abstraction, the author examines 
the action of certain sulpho-diazo-acids upon the phenols. 

New Glucoside from Lupinus luteus.—E. Schulze 
and J. Barbieri.—The substance obtained is lupinin, which 
is readily split up into lupigenin and a glucose, probably 
dextrose. 

Transformation of Acetaldehyd into Mercaptan. 
—C. Bottinger.—Not adapted for abstraction. 

Hydrazin Compounds of the Fatty Series._E. 
Fischer.—The author describes the preparation of diethyl- 
hydrazin, its oxidation, and its behaviour with nitrous 
acid. 

Contributions to the Voluminar and Sceric Laws. 
—H. Schroder.:—In this memoir the author applies his 
theory to the compounds of thallium and ammonium. 

Dimethyl-acrylic Acid.—W. von Miller.—The author 
obtains this acid by distilling with sulphuric acid an oxi¬ 
dation product arising from the aCtion of permanganate 
upon isobutyl-formic acid. 

Actions of Nitrosyl Silver.—W. Zorn.—An examina¬ 
tion of the behaviour of nitrosyl silver with ammonium 
chloride, with methylamin and aniline hydrochlorates, 
phenol and acetester. 

Transformation of Undecylenic Acid into Unde- 
cylic Acid.—F. Kraft.—Not suitable for abstraction. 

Absorptive Power of Arable Earth, and of Silicic 
Acid.—J. M. v. Bemmelen.—In opposition to Liebig, the 
author refers this absorption not to physical surface at¬ 
traction, but to chemical aCtion. 

On Propyl-benzoic Acid.—E. Paterno.—The author 
points out that propyl-benzoic acid, described as new by 

H. Korner (Berichte, p. 1863), was described by Spica and 
himself in June, 1877. 

ACtion of Chloro-carbonic Ethylether upon cer¬ 
tain Oxygenated Haloid Compounds of the Fatty 
Series.—O.J. Kelly.—The author examines the behaviour 

. of chloro-carbonic ethylether with dibrom-allylic alcohol, 
with dichlorhydrin, and epichlorhydrin. 

Contribution to the Knowledge of Alstonia Bark. 
" Hesse.- The alstonin of palm is a mixture of chloro- 
genin and porphyrin, and the alstonin of F. v. Muller and 
Rummel an impure chlorogenin. 

The Initial Members of the Paraffin Series on 
Exhaustive Bromation.—V. Merz and W. Weith. 

The Final Products of the Exhaustive Bromation 
of certain Paraffins having Higher Molecules.—V. 
Merz and W. Weith.—Methan at 1800 is converted by 
direct bromation into perbrom methan. Carbon sulphide, 
under the influence of iodiferous bromine, undergoes this 
metamorphosis, partially at least at common temperatures. 
On heating perbrom-methan the immediate product is 
perbrom-ethylen, and at 350° perbrom-benzol. Ethan, 
ethyl iodide, and ethylen dibromide, in contact with 
iodiferous bromine, are converted into perbromised ethylen 
and ethan at 200° to 250°. The hydrocarbons of the fatty 
series behave on energetic bromation exactly as they do 
on energetic chloration, save that bromine reads less 
readily than chlorine. 

Process for the Determination of Vapour-densities 
of Bodies boiling above 440°, as also of such Bodies 
as adt upon Mercury and Wood’s Metal.—V. Meyer 
and C. Meyer. 

On Substituted Phthalinites.—S. Gabriel.—A de¬ 
scription of chlcrphenyl-phthalimid,"of ;brom- and iod- 
phenyl-phthalimid, of nitro-phenyl-phthalimid, and of 
ortho- and meta-phthalimido-benzoic acid. 

Certain Derivatives of Ortho-nitro-phenol.—Jos. 
Bendix.—The author attempting to produce dioxy-diphenyl- 
sulphurea, obtained instead oxy-phenyl-sulphurea. 

On Orthotheoformic Benzyl-ether.—M. Dennstedt. 
—The author has obtained and analysed this body, which 
has the composition C22H22S3. 

Acftion of Sulphuric Anhydride upon Pseudo- 
: sulpho-cyanate of Phenyl. —G. Magatti. — Noticed 

under Gazzetta Chimica Italiana. 

Synthesis of Oxyketons by the Introduction of 
Acid Radicles into Phenols.—O. Doebner and W. 
Stackmann.—In this communication the authors describe 
the formation of oxyketons by the aCtion of benzoyl 
chloride upon resorcin. 

On Malachite Green.—O. Doebner.—A controversial 
paper directed against E. and O. Fischer. The author 
maintains that the composition of malachite green is 
C23H24N2 ; that its reduCtion-produCt, C23H26N2, is iden¬ 
tical with the base obtained from the oil of bitter almonds ; 
and that the green colouring-matters formed on the oxida¬ 
tion of this base are not proved to be identical with mala¬ 
chite green. 

Methylated Anilines and Toluydins, and their 
Coloured Derivatives.—P. Monnet, F. Reverdin, and 
E. Noelting.—Noticed elsewhere. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 16, August 14, 1879. 

Prof. Sonnenschein has given the somewhat singular 
name of “Virginia” to a substance which he Iras' ex¬ 
tracted from the residues of the distillation of petroleum. 
He describes it as a semi-transparent mass, yellowish, and 
fatty, and displaying, when heated, a blue fluorescence. 

I It melts at 470, and is partially soluble in ether. 
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No. 17, August 21, 1879. 

The French Association for the Advancement of Science 
has held its annual meeting at Montpellier from Aug. 24 
to Sept. 4, under the presidency of M. Bardoux. Public 
ledtures have been delivered on the Rhone irrigation canal 
and on the eledtric light. 

In noticing the proceedings of the International Office 
of Weights and Measures, M. Moigno suggests that it 
would be preferable to adopt as the true unit of measure 
the cubit of the great Pyramid, the same as the inspired 
cubit of Moses and Solomon, the ten-millionth part of the 
polar axis of the globe. He proposes that the meridian 
of the pyramid should be adopted by all nations as the 
first meridian. 

M. l’Abbe le Dantec has construdted an eledtric machine 
which doubles the force of the Carre machine. He obtains 
from it continuous sparks of 15 centimetres. 

Les Mondes will be carried on for the future by a limited 
liability company, the editorship remaining unchanged. 

No. 18, August 28, 1879. 

■ A New “ Splendeur de la Foi.”—M. Moigno pro¬ 
poses an exploring expedition to the Red Sea and the 
isthmus of Suez for the purpose of discovering relics of 
the army of Pharaoh. A branch-expedition is to seek for 
the aerolites which fell from heaven in the famous battle 
gained by Joshua, and which covered the soil about 
Bethoron. M. Moigno suggests that the sale of these 
stones would to a large extent cover the expense of the 
expedition. He takes occasion to misconstrue the lan¬ 
guage used by Prof. Richard Owen concerning the isthmus 
of Suez at the Congress of Orientalists, held in London 
in September, 1874, accusing him of making the Red Sea 
disappear from the region traversed by the Israelites. 

No. 1, September 4, 1879. 

This issue contains no original matter in physics or 
chemistry. Two articles are devoted to attacks upon 
Prof. Paul Bert, in the latter of which the editor states 
that he for the first time inserts a paper on religious 
polemics ! 

No. 2, September n, 1S79. 

This issue again contains no original chemical or physi¬ 
cal matter. There is an article on the Splendeurs de la 
Foi, and a very violent attack upon the French Govern¬ 
ment for wishing to keep in its own hands the right of 
granting Academical degrees. 

TvJATIONAL TRAINING SCHOOL FOR 
-f *• COOKERY, Exhibition Road, South Kensington, London, 

S.W. 
President—His Grace the Duke of Westminster, K.G. 

The SCHOOL re-opened on Monday, September 8th, for the 
Autumn Session, with the following classes :— 

COOKS AND STUDENTS. £ s. d. 
Scullery cleaning, for five lessons.. 10 a m. to 12 noon o 10 6 
Ten plain cookery demonstrations 10 a.m. to 12 noon o 10 o 
Ten high class demonstrations .. 2 p.m. to 4 p.m. 220 
Ten plain cookery pvabtice lessons 10 a.m. to 4 p.m. 220 
Ten high class prabtice lessons .. 10 a.m. to 4 p.m. 330 
Single lessons in the newest entrees, 10s. 6d. the day. 

TRAINING FOR TEACHERS OF COOKERY. 
Teachers of cookery can now pass through a full course of twenty 

weeks training in cookery, and prabtise in teaching at the National 
Training School for Cookery, South Kensington. The fee is £20. 

Ten Lebtures on the “ Chemistry of Food ” will be delivered at the 
School by Professor Church, M.A , F.C.S., F I.C., every Monday, at 
5 p.m., commencing Monday, Sept. 15. Tickets for the course, £1 is.; 
single lessons, 2s. 6d. Teachers in training admitted free to these 

Lebtures. 
Special arrangements may be made for lessons in training colleges, 

elementary schools, ladies’ schools, ar.d private houses. 

For further particulars apply to the Lady Superintendent at the 

School. 

"PATENTS.—Mr. Vaughan, F.C.S., British, 
1 Foreigmand Colonial PATENT AGENT. Special attention 
given to Inventions relating to Chemistry, Mining, and Metallurgy, 

n Quids to Inventors*’ Fres by Post,—Office*, $7, Chancery Lane, 
LwdetfiW.C. »mi 8. Hound.gste ParlinHon. 

WLHLLOUGHBY BROS., Central Foundry, 
' * Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contrabt for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 

Estimates and Plans furnished on application. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTFIERS. 

'“Phe Combustion of Sulphuretted Hydrogen, 
-L and its manufabture into Oil of Vitriol. 
This apparatus has been successfully working for a series of years 

at the Chemical Works, Frizinghall, Mr. Bradford (Messrs. Hunt and 
Illingworth's), the perlebting of which was the result of an incalcu¬ 
lable amount of study on the parr of the proprietors. 

It is necessary, lor the thorough and efficient working of the Plant 
to adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
th; process :— 

The executors of the late Mr. Wni. Flunt, Mess's. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire; 

Or Mr. THOS. ILLINGWORTH, Ilkley, Yorkshire. 

SULPHATE OF AMMONIA PLANT. 

/Tvhe Newest and Best Method known for 
Working from 300 to 2000 Gallons of Liquor per day. I am 

open to superintend the Erebtion of Plant, supply Plans and Specifi¬ 
cations for same, or will send my MODEL of the above Plant, made 
of glass and porcelain, and which is as near as possible a Model of 
above Plant, and can be prabtically worked, the produft weighed and 
calculated according to quantity, &c., of liquor used, thus testing 
efficiency of large apparatus. Price £2 2s., C. O. D., carriage paid to 
any part of Great Britain.—Address, J OHN G. HARVEY, 11, Oxford 
Street, Sheffield. __ 

MINERALOGY AND GEOLOGY. 

NEW LIST of Collebtions of Minerals, Fossils, and Rocks, with 
prices. New List of Minerals for Chemical Purposes, Manufactures 
and Research. New List of Varieties of Rocks N ew List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sebtions 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
Appaiatus, and Materials. Also Implements and Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 

London. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 

daily. 
Especial facilities or persons preparin for Government and other 

examinations. 
Private Pupils will find every convenience. 
Analyses, Assays, and Prabtica Investigations connected with 

Patents, &c., conducted. 

Prospectuses and full particulars on application to Prof Gardner 
at Berners College. 44. Berciers-street, W. 

S. A. SADLER, 
CLEVELAND CHEMICAL WORKS, 

MIDDLESBROUGH 
Newfall Tar Works, Carlton; 

Ammonia Works, Stockton-on-Tees; 
and Stamshaw Chemical Works, Portsmouth. 

And also of the Furness Tar Products Co., Ulverston. 

Manufadturer of Benzole, Toluole, Xylol, 
Solvent and Burning Naphthas, Carbolic Acid and Disinfecting 

Powder, Refined Anthracene Naphthaline, Black Varnish, Refined 
Tar, Crude Liquid Ammonia, Coal-Tar, Pitch, Creosote, Grease, 
Sulphate of Ammonia, Pyroligneous Acid, Acetate of Lime, Wood 

Naphtha, Charcoal, &c., &c. 
S. A. S. is always a buyer of Coal-Tar Naphthas, Crude Anthracene 

sod all Tar Produbts. 

All communications to be addressed to the offices at Middlesbrough, 
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NOTE ON THE 

BEHAVIOUR OF DOUBLE CHLORIDE OF 

COPPER AND AMMONIUM 

WITH FERROUS SULPHIDE. 

By W. F. K. STOCK, F.C.S., F.I.C. 

Whilst experimenting recently on the accurate deter¬ 
mination of carbon in iron or steel containing much 
sulphur, it appeared to be desirable to ascertain definitely 
in what manner the reagent used for the carbon separa¬ 
tion operated upon the iron-sulphur compound, but as the 
adtual composition of that compound could only be specu¬ 
lated upon in the vaguest light, if at all, it was thought 
best to work upon a sulphide of known quality, and after¬ 
wards, if the preliminary experiment showed it to be 
feasible, to endeavour to separate and examine the un¬ 
known sulphide. 

The process used for the carbon separation was that 
known as McCreath’s method, and consisted in treating 
a weighed quantity of iron or steel with a hot concentrated 
solution of double chloride of copper and ammonium 
(2NH4CI,CuC12,2H20), the reaction depending upon the 
simultaneous formation of ferrous and cuprous chlorides, 
the carbon being left in a free state. 

A tolerably pure ferrous sulphide was prepared by heat¬ 
ing a bar of good wrought-iron to whiteness in a coke fire, 
and plunging it into a Cornish pot containing melted sul¬ 
phur, and when the greater part of the sulphur was used 
up the pot was closely covered and heated to bright redness, 
the excess of sulphur being thus got rid of. 

A careful analysis of the pounded and mixed sulphide 
gave the following figures :— 

Iron.63-98 per cent 
Sulphur.33-86 „ 
Sand, &c. 2-16 ,, 

IOO’OO 

Theory requires for FeS—• 

Iron.63-63 per cent 
Sulphur.36-37 „ 

ioo-oo ,, 

It will be seen that in the prepared sulphide the iron is 
very slightly in excess of the sulphur. 

On treating 0-5 grm. of the powdered sulphide with 
50 c.c. of the concentrated copper-ammonium solution at 
nearly boiling heat for half an hour, the original blackish 
grey colour of the sulphide was changed to yellowish 
grey, and upon filtering off the residue, washing first with 
boiling water, next with strong alcohol, and finally ex¬ 
hausting with carbonic disulphide, a great part of the 
residue was found to have been dissolved by the latter 
menstruum, which, upon spontaneous evaporation, yielded 
a crop of micro-crystals, and these under a one-inch ob¬ 
jective, and viewed with binocular vision, afforded some 
exquisitely perfedt rhombo-odtahedra. 

It thus became evident that the adtion of the double 
copper-ammonium salt upon iron-carbide and iron-sulphide 
was precisely analogous, and that the method held out no 
hope of separation. It only remained to find to what 
extent the decomposition had proceeded during the half 
hour’s exposure, and this was effected by igniting the 
residue, after treatment with carbonic disulphide, in a 

muffle with free access of air, and weighing as Fe203. 
0-5 grm. sulphide gave 0-0954 residual Fe203, which is 
equal to 19-09 per cent undecomposed sulphide. Hence, 
allowing for oxidation during washing, &c., it may safely 
be assumed that 80 per cent of the original sulphide was 
decomposed by the double copper-ammonium salt, with a 
proportional liberation of free sulphur. 

A second experiment was made with native ferric sul¬ 
phide, which was very finely powdered and exposed at 
boiling heat for over an hour to the copper solution as 
before, but, although some free sulphur was obtained, the 
decomposition was far from complete. 

ON SCANDIUM. 

By M. P. CLEVE. 

In the sitting of March 24, 1879, M. Nilson announced 
the discovery of a new element, which he named scan¬ 
dium, and which he had extracted from ytterbia. Some 
weeks after this publication I found the same metal in the 
gadolinite and yttrotitanite of Norway, and have examined 
its characters. 

It occurs in minute quantities only. Gadolinite con¬ 
tains 0-002 per cent of the oxide, and yttrotitanite 0-005. 
Its only oxide, scandia, has the formula Sc203. The com¬ 
position of the double ammoniacal sulphate and the double 
potassic oxalate proves the correctness of this formula. 
The atomic weight of scandium = 45-12. Scandium 
oxide, or scandia (Sc203), is a perfectly white, light, in¬ 
fusible powder resembling magnesia. Even the strongest 
acids attack it with difficulty, yet it is more soluble in 
acids than is alumina. Sulphuric acid yields with scandia 
sulphate as a white voluminous mass resembling thorium 
sulphate in appearance. Scandia dissolves more readily 
in hydrochloric than in nitric acid. The specific gravity 
of the oxide is approximately 3-8. The hydrate is a white 
bulky precipitate, resembling hydrate of alumina. If dried 
it forms semitransparent fragments. It does not appear 
to absorb the carbonic acid of the air. It is insoluble in 
an excess of ammonia or of caustic potassa. It does not 
decompose sal-ammoniac if heated together. 

The salts of scandium are colourless or white ; they 
possess a very harsh, astringent taste, quite distindt from 
the sugary flavour of the other yttria earths. The sul¬ 
phate does not form distindt crystals ; the nitrate, formi- 
ate, oxalate, and acetate are crystallisable. The chloride 
gives the following reactions :—If heated in the gas-flame 
it does not produce a spedtrum. Potassa and ammonia 
give a voluminous precipitate, insoluble in excess of the 
reagents. Tartaric acid prevents precipitation in the cold, 
but if the solution is heated an abundant and voluminous 
precipitate appears. Sodium carbonate produces a volu¬ 
minous precipitate, soluble in excess. Sulphuretted 
hydrogen effedts no change. Ammonium sulphide pre¬ 
cipitates the hydrate. Sodium phosphate gives a gelatinous 
precipitate. Oxalic acid produces a curdy precipitate, 
which is speedily transformed intp a crystalline powder. 
The oxalate is soluble in concentrated acids, and its 
separation from an acid solution is not complete. Al¬ 
though the oxalate appears more soluble than the oxalates 
of the other earths it is found in the first fradtions when 
a mixture of salts of scandium and ytterbium is sub¬ 
mitted to partial precipitation. The acid oxalate of 
potassa gives a double salt in a crystalline powder. 
Sodium hyposulphite precipitates a boiling solution readily, 
but not completely. Sodium acetate gives a precipitate at 
the boiling-point, which is readily detached from the filter, 
but the precipitation is incomplete. In concentrated solu¬ 
tions potassium sulphate occasions the separation of a 
double salt as a crystalline powder, soluble in a saturated 
solution of potassium salt. Sodium sulphate behaves in 
the same manner. The author has described in his 
memoir the chloride, nitrate, sulphate, three double sul- 
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phates, a double oxalate, the selenite, acetate, and 
formiate. The great interest of scandium is that its ex¬ 
istence had been predidted. Mendeleef, in his memoir on 
the law of periodicity, had foreseen the existence of a 
metal which he named ekabor, and whose characters 
agree very fairly with those of scandium. 

Predicted Characters of 
Ekabor. 

Atomic weight = 44. 
Ekabor should have only 

one stable oxide, Eb203, 
abase more energetic than 
alumina,with which it has 
several characters in com¬ 
mon. It should be less 
basic than magnesia. 

Though yttria should be a 
more energetic base we 
may foresee a great re¬ 
semblance between yttria 
and oxide of ekabor. If 
ekabor is found mixed 
with yttrium their sepa¬ 
ration will be difficult and 
will be founded on differ¬ 
ences of solubility and of 
basic energy. 

Oxide of ekabor is insoluble 
in alkalies ; it is doubtful 
if it will decompose am¬ 
monium chloride. 

Its salts will be colourless 
and give gelatinous pre¬ 
cipitates with KOH, 
Na2C03, and HNa2S04. 

With potassium sulphate it 
will form a double salt 
having the composition of 
alum, but scarcely iso- 
morphous with that salt. 

Few of the salts of ekabor 
will crystallise well. 

Water will decompose the 
anhydrous chloride of 
ekabor with liberation of 
hydrochloric acid. 

The oxide will be infusible, 
and after ignition will dis¬ 
solve in acids with diffi¬ 
culty. 

The specific gravity of the 
oxide will be about 3-5. 

—Comptes Rendus. 

Observed Characters of 
Scandium. 

Atomic weight = 45. 
Scandium has only one 

oxide, Sc203, a base much 
more energetic than alu¬ 
mina, but feebler than 
magnesia. 

Scandia is less basic than 
yttria, and their separation 
depends on the different 
stability of their nitrates 
on exposure to heat. 

Hydrate of scandium is in¬ 
soluble in alkalies and 
does not decompose am¬ 
monium chloride. 

Salts of scandium are colour¬ 
less and give gelatinous 
precipitates with KOH, 
Na2C03, and HNa2S04. 

The double sulphate of am¬ 
monium and scandium is 
anhydrous, but has in 
other respedts the com¬ 
position of alum. 

Scandium sulphate does not 
form distindt crystals 
though the nitrate, ace¬ 
tate, and formiate are 
crystalline. 

The crystalline chloride is i 
decomposed and evolves ! 
hydrochloric acid when 
heated. 

The ignited oxide is an in¬ 
fusible powder and dis¬ 
solves in acids with diffi¬ 
culty. 

The specific gravity of the 
oxide is 3-8. 

ON THE 

SEPARATION OF PHOSPHORUS AND IRON, 

ESPECIALLY WITH REFERENCE 

TO THE MANUFACTURE OF STEEL.* 

By THOMAS BLAIR. 

(Concluded from page 153.) 

Krupp's Process for Dephosphorising Pig-Iron.—Pro¬ 
fessor Wedding gives some data on the pradtical work¬ 
ing of Krupp’s, or rather Narjes’, process for dephos¬ 
phorising pig-iron. “The originator of the process is 

* Read before the British Association for the Advancement of 
Science Sedtion B.), Sheffield, 1879. 

Mr. Narjes, an engineer connedted with Herr Krupp’s 
works at Essen, who, on the 16th and 17th March, 1877, 
worked the first heat on a large scale, 4 tons of pig, hold¬ 
ing 0-7 per cent, of phosphorus, being reduced to metal 
running o,i34 per cent., while the percentage of carbon 
sunk only from 3-1 to 3-03 per cent. Narjes’ process 
consists in dephosphorising and refining the pig, without 
affedting the carbon percentage materially, by oxides of 
iron and manganese, partly used as fettling and partly as 
additions. The pradtice at Essen is said to be simple; 
the pig is melted in a 13-foot cupola with coke in one 
hour and a half, and is then tapped into a furnace similar 
to the Pernot, heated by the regenerative system. The 
flat hearth is covered with a layer of almost one foot of 
iron ore melted on at a very high temperature. Before 
every heat from 1500 to 1700 pounds of ore, also heated 
until sintered, are added before the iron is tapped from 
the cupola. The temperature during the operation of 
dephosphorising is a strong white heat, which constitutes 
the difference between the Krupp and the Bell methods. 
At first the furnace is made to revolve twice in a minute, 
which is soon increased to five. Generally after five, and 
never after more than ten minutes, the dephosphorisation 
and refining are completed—a point which is indicated by 
the commencement of bubbling and the appearance of 
small flames of carbonic oxide. The following analyses, 
made by Professor Tinkener, of the Berlin School of 
Mines, will show that dephosphorisation is effected with¬ 
out any diminution of the percentage of carbon, ‘ a ’ de¬ 
signating before and ‘ b ’ after the process :— 

“ Carbon 

“ Phosphorus 

I a. I b. II a. II b. III a. III 6. 

3‘39 375 3-81 3-56 3-17 3-02 

3-98 377 378 3-57 3-16 3-04 
0-632 0-131 045 0-108 1-223 0-303 
0-629 0-133 o-445 0-106 1-218 0-301 

“All the analyses, it will be seen, were made in dupli¬ 
cate. It is expedted, although it has not yet been proved 
experimentally, that manganiferous pig will work more 
favourably still. Another point which has not yet been 
settled is whether it will be possible, by adding a silicious 
pig, to fit the refined metal for the Bessemer process, for 
which, as at present constituted, it is not suitable, as the 
dephosphorising process eliminates the silicon simultane¬ 
ously." 

Dr. J. M. Brown pointed out recently that phosphorus 
and silicon were largely removed, and carbon completely, 
by heating with sodium or other alkaline carbonates in a 
platinum vessel. 

Herr Krupp, of Essen, is said to have forced through a 
bath of molten iron streams of fused alkaline chlorides, 
fluorides, &c., and with some measure of success. 

The late Mr. William Baker, of this town, found that 
a distindt quantity of phosphorus was removed by blowing 
chlorine through molten iron in a plumbago crucible, but 
that in an ordinary fire-clay crucible the adtion was but 
slight. He attributed some of the success of this experi¬ 
ment to the presence of an excess of carbon. 

Almost every salt known to chemists has been tried 
from time to time, but most frequently by people who 
could give no reason for their suggestions. The pre¬ 
ceding may, perhaps, be taken as the most noteworthy 
processes possessed of any reasonable symptoms of prac¬ 
tical success which were known up to the present, with 
the single exception of Mr. Snelus’s experiment in 1872. 

Mr. G. J. Snelus in that year found that phosphorus 
could be eliminated in the Bessemer converter by forming 
a basic slag, and he effedted this by lining the vessel with 
basic material, in contrast to the usual gannister or acid 
lining. Silica being a more powerful acid than phosphoric 
displaces the latter from combination at high temperatures ; 
consequently, unless the silica is thoroughly saturated, 
there can be no free base for the phosphoric acid to com¬ 
bine with, and therefore, in contadt with iron at high tem¬ 
peratures, it will be reduced as fast as made, if; indeed, 
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the phosphorus is oxidised at all under these conditions. 
These considerations led Mr, Snelus to believe that phos¬ 
phorus was removed in all processes, just in proportion to 
the basic nature of the slag. 

Observing that certain kinds of limestone, the magne¬ 
sian variety especially, when submitted to very intense 
heat, became indurated, and converted into a form in 
which they were no longer adted on by water, Mr. Snelus 
lined up a 2 cwt. converter with lime made from this 
stone, and fired off at a very high temperature. By 
keeping the slag basic he successfully dephosphorised 
Cleveland pig-iron. His results were eminently satis¬ 
factory, proving beyond a doubt that he had hit upon the 
proper method. Unfortunately, Mr. Snelus allowed his 
process to lie dormant, and was thus shorn of the glory 
which would otherwise have been his. His statement 
made at the Iron and Steel Institute in May this year 
was conclusive though tardy. 

Messrs. Thomas and Gilchrist have, with great energy 
and perseverance, been able to succeed chemically in pro¬ 
ducing good steel from Cleveland pig. Their first experi¬ 
ments were made at Blaenavon, in South Wales, and 
their results there were sufficiently satisfactory to induce 
practical steel-makers to take up the subject. Mr. E. 
Windsor Richards, of Messrs. Bolckow, Vaughan, and 
Co.’s works, Middlesborough, went into the matter so 
thoroughly that steel rails have already been made in 
considerable quantities by this process. 

Briefly, the process of Messrs. Thomas and Gilchrist 
consists of the following points :— 

1. A durable basic lining. 
2. The addition of basic materials. 
3. Removal of phosphorus by blowing after the carbon 

has been eliminated. 
In the first place immense difficulties have been ex¬ 

perienced in producing a durable basic lining. Caustic 
lime, as is well known, is not stable under ordinary 
atmospheric conditions. But, as has already been pointed 
out, Mr. Snelus was able to seledt certain kinds of mag¬ 
nesian limestone which became indurated by calcination 
at very high temperatures. Linings have thus been made, 
which seem tolerably permanent. A brick and some 
pieces are on the table, and have the following composi¬ 
tion :— 

Silica . 9-2 per cent. 
Lime .467 ,, 
Magnesia .32-8 ,, 
Oxideof iron, alumina, alkalies, &c. 1x 7 „ 

It will thus be seen that a very successful result has 
been arrived at, as this brick is extremely hard and 
appears durable in the air, since it has been kept for 
some months without protection. 

The method recently adopted was simply to form the 
mould as usual with such a mixture of the various seams 
of the magnesian limestone as would give a composition 
similar to the analysis given; to dry the brick gently ; 
fire it in a kiln—first, moderately ; then at a most intense 
white heat, so intense, indeed, that ordinary silica bricks 
are melted. Silicate of soda has also been used as a 
binding material. 

Mr. Riley has found that quick-lime may be rendered 
plastic by admixture with petroleum or kindred oils, and 
either moulded into bricks or rammed in the vessel as is 
done with ordinary gannister. 

The writer is informed that, in practice, linings made by 
either of these processes, when using irons not containing 
an excess of silicon, answer extremely well. 

To prevent the oxidised silicon from attacking the lime 
lining, additions of lime (with or without admixture with 
oxide of iron) are made. This proceeding is a very wise 
one, and is found to answer well. Similarly in the reverse 
case, in the Hollvvay metallic sulphides process, in which 
large quantities of ferrous oxide are formed by oxidation, 
in a gannister or silicious-lined vessel, additions of pow. 
dered gannister are found to be very effective in miti 

gating the corrosive aCtion of the oxide on the lining. 
Samples of the various materials used for refractory 
linings are shown. 

2nd. The vessel being lined with the basic bricks and 
ready for use, about 6 tons of Cleveland pig-iron are 
poured in, and with or before this a quantity of about a 
ton of the basic material. This same vessel would take 
8 tons of ordinary haematite Bessemer pig. The blow 
then commences, and differs but little from the ordinary 
Bessemer blow until the carbon is burnt out. 

3rd. At this moment the vessel is turned down, and a 
sample is taken which is rapidly hammered out and broken, 
and from the appearance of the fraCture and its brittleness 
a rough estimate is formed of the amount of phosphorus 
remaining. The vessel is then turned up, and the charge 
is blown for about thirty seconds, and a second sample is 
taken and examined as before. This operation is repeated, 
with diminishing times, until a sample is obtained which 
shows a small fine grain, and is sound on the edges. 
From 8J to 10 per cent of spiegeleisen is then added, as in 
the ordinary process, but in this case a somewhat violent 
reaction takes place between the metal and spiegel, owing 
most probably to the faCt that some amount of oxide of 
iron is formed, which is rapidly attacked by metallic man¬ 
ganese. The metal is then poured into the moulds as 
usual, and sent to the mills. 

The following are analyses of a blow by this 
process :— 

Pig- 
iron. 

ISt 
Samp. 

2nd 
Samp. 

3rd 
Samp. Steel. 

Graphite .. .. .. 274 — — — — 

Com. carbon • • .. 0-30 trace trace trace 0.150 
Silicon .. .. 2-28 trace '— — 0-018 
Sulphur .. .. C07 0-074 0-068 0-063 o-o6o 
Phosphorus .. .. 1-48 o-go4 o-238 0-076 0-177 
Manganese .. .. 0-64 0-070 0-070 0-050 0-500 

It will be here noted that the silicon disappears rapidly, 
and that in three minutes the carbon begins to go also, 
and that but little of the phosphorus is oxidised until most 
of the carbon has gone, and all the silicon. 

In the refinery, puddling, and Bell’s processes, however, 
the phosphorus commences to leave the iron before all the 
silicon has gone, and the carbon goes at a comparatively 
slow rate. This difference may be accounted for by the 
very much lower temperature of these processes, and the 
presence of much oxide of iron. But it has been asserted 
by M. Pourcel, whose opinion is worthy of the highest 
respeCt, “that in the old refinery process the phosphorus 
disappears in direct proportion with the silicon. Thus, 
when a pig rich in silicon and phosphorus is refined, the 
phosphorus continues to pass into the slag as long as the 
silicon is burning, that is to say, as long as the carbon 
does not burn, and no carbonic oxide is formed by 
intermolecular action. If the content of silicon is high 
with respedt to the phosphorus and carbon ; if the medium 
in which the process is conducted furnishes no free silica, 
but, on the contrary, an excess of oxide of iron to neu- 
traliss the silica coming from the silicon in the pig, we 
succeed in scorifying the greater part of the phosphorus.” 

In the Krupp and Bell processes the period of dephos- 
phorisation is determined by the first appearance of the 
blue flames of carbonic oxide, showing that the silicon is 
all oxidised, and that the carbon commences to burn. No 
further removal of phosphorus takes place, but inasmuch 
as a reducing adtion has succeeded to an oxidising one, 
the phosphorus returns to the iron. 

M. Pourcel concludes from this that a highly silicious 
iron would be advantageous for use in the Thomas and 
Gilchrist process, but the writer would submit that he is 
judging from a wrong standpoint, inasmuch as that the 
carbon in this case is rapidly disappearing at the same 
time as the phosphorus, and that it is necessary to con¬ 
tinue the blow after the carbon has gone solely to scorify 
the phosphide of iron. 

So far, however, from the presence of silicon being an 
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advantage, the reverse is the case, since it not only pro¬ 
longs the blow, but the silica formed by its oxidation 
exercises a corrosive adtion on the lime lining of the con¬ 
verter. Its only advantage is, that it generates a great 
amount of heat very rapidly during its combustion. Were 
it possible to obtain the same heat from other sources, it 
would be possible and profitable to use iron very low in 
silicon or as free as possible from it. 

Various methods have been proposed to effedt this, such 
as, for instance, the substitution of manganese and the 
addition of carbon, in some form, to the molten metal. 
Mr. Lowthian Bell, some time ago, proposed to blow in 
powdered charcoal with the blast. Mr. Hollway proposed 
to form a neutral gas by blowing air through incandescent 
coke, and then to introduce with this gas carbon or liquid 
hydrocarbon. Mr. Wilkes, of Manchester, has made some 
very promising experiments by simply running petroleum 
spirit into the ordinary blast pipes. 

Mr. Hollway has also patented, for the purpose of rais¬ 
ing the heat in the Bessemer converter, a very ingenious 
modification of the present system. As is well known, a 
huge flame of carbonic oxide issues from the mouth of the 
converter, constituting a great loss of heat, as, with but 
one exception, no attempt has been made to utilise the 
heat of this flame ; but he proposes, by means of a set of 
upper tuyeres, to burn this carbonic oxide inside the vessel 
itself. If he succeeds in perfedhing such an apparatus, an 
enormous heat could be maintained, and the use of 
silicious pigs would cease to be indispensable. 

One interesting point deserves notice. Almost invariably, 
on adding spiegel to the dephosphorised metal, a portion 
of the phosphorus returns to combination, which must 
come from the slag, since spiegel contains only minute 
quantities of that element. Mr. Stead found, some 
time ago, that spiegel took up phosphorus from slags of 
this class ; that is to say, that manganese reduces free 
phosphoric acid. To obviate this, it would appear that 
some modification in the shape of the vessel is desirable 
to permit of tapping off as much slag as possible. 

It is, perhaps, advisable to deal now with the objections 
which have been raised as to the commercial possibility 
of this process. They may be briefly summarised as 
follows :— 

ist. Will any and every kind of pig-iron be available ? 
Every possible kind of pig-iron is capable of treatment 

by this process ; but irons very high in silicon are objec¬ 
tionable on account of the extra quantity of basic addi¬ 
tions necessary, the increased quantity of slag, and the 
extra waste and corrosion. 

2nd. That whereas the experimental 35 cwt. vessels have 
answered the purpose, that the operations in the 8-ton 
vessels may not succeed. 

The fa<5t is, that the probabilities of success are just the 
reverse, since it is far more difficult to retain the fluidity 
of a small mass than that of a large one, as the sources of 
heat loss, conduction and radiation, diminish in direCt 
proportion to the mass, or, to use a technical term, the 
“ body of heat ” is greater in the larger mass. In actual 
practice it has been found that the operations in the large 
converters are, in this respeCt, quite as satisfactory as 
those in the experimental vessels. 

3rd. That the waste is greatly increased by blowing 
after the carbon has gone. Mr. Richards stated in Lon¬ 
don that the waste in the experimental plant was about 
17 per cent. Mr. Gilchrist assures the writer that, on a 
large scale, it is 17 to 18 per cent. As the waste in the 
ordinary process is about 15 per cent, it is obvious that no 
very serious difficulty arises from this cause. The amount 
of slag formed is from 3J to 5 cwts. per ton of pig-iron 
used, as against ij to cwts. in the ordinary process. 

At the May meeting of the Iron and Steel Institute it 
was pointed out by the writer, whose opinion was endorsed 
by Messrs. Stead, Gilchrist, Thomas, and Richards, that 
“ overblowing ” (which means oxidation of iron) only com¬ 
mences when all other oxidisable material has been elimi- 
minated. The action of the atmosphereric oxygen only 

commences on the iron when there is nothing else to 
oxidise. In faCt, Bessemer steel-makers seem to forget 
that the very essence of this process is that there is another 
element to burn out. Their experience has taught them 
that when the “ flame drops,” or, in other words, when 
the carbon speCtrum disappears, that the blow is over, but 
in the Thomas and Gilchrist process the blow only ends 
when the phosphorus has gone. 

4th. That the corrosive aCtion on the basic lining is 
greater than that on the ordinary gannister -lining, and 
that while the latter admits of repairs, the former does 
not. 

In reply to this it may be advanced that the basic lining 
has been repaired, and that Mr. Gilchrist quite recently 
informed the writer that when using iron not containing 
excessive silicon that no serious amount of corrosion takes 
place. 

5th. That the result of the process in eliminating phos¬ 
phorus is uncertain. 

In the ordinary process, the disturbing element being 
absent, there is no danger from this cause, but in this 
process accidents may occur where the quantity left in the 
steel may cause difficulty. But in regular working there is 
very little risk. The following analyses of consecutive 
blows, kindly supplied by Mr. Gilchrist, show this quite 
conclusively. 

In ten consecutive blows, the samples taken from the 
converter just before adding spiegel contained— 

Phosphorus. 

1 .o-io per cent. 
2 .. • °'05 »» 
3 .0-05 „ 
4 .0-07 „ 
5 .0-07 ,, 
6 .o’o6 „ 
7- •• ••  0-14 „ 
8 .C04 ,, 
9 .0-07 „ 

10.  o-io „ 

In all cases the pig-iron contained 1*5 per cent of phos¬ 
phorus. The following are some analyses of steel from 
the same :— 

Phosphorus. Carbon. 

O-II 0-36 
o-og 0'2I 
0-05 0'20 
o-o 8 °'I5 
o‘05 O 08 
0-05 0'22 
0-04 0'28 
0'12 C40 
O' 10 0*22 
0'07 0'20 

Later still, Mr. Gilchrist writes that the last sixteen 
consecutive blows gave an average of 0-067 per cent P. 
The C can also be kept at anything from 0-02 to 0-5 per 
cent, and waste of Mn avoided. 

The pieces of steel exhibited were from the Eston 
Works, and were made by this process. This steel is of 
excellent quality, though soft. Its analysis is the first of 
the following; the remaining are analyses of other 
samples by Messrs. Pattinson and Stead :— 

Rail. 29. 3°- 31. 32. 

Iron.. 98'944 g8-2i2 98-724 98-743 98-915 
Carbon .. Q'350 0-440 0-363 0-385 0-320 
Silicon .. 0-014 nil nil nil nil 
Sulphur .. 0-020 0-115 O"og3 0-044 0*110 
Phosphorus O-062 0085 o-o8o 0-058 0-058 
Manganese 0'6l0 1-123 0-720 0750 0-572 
Copper .. — 0-025 0-020 0*020 0025 

100-000 100-00 IOO'OO 100-00 100-00 

* The absence of silicon is a point worthy of note All analyses of 
steel made by this process show the same result; for most purposes 
this fadt is decidedly in favour of such steel. 
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The removal of the phosphorus is not, however, always 
so complete. M. Pourcel, of Terrenoire, quotes the fol¬ 
lowing analysis of a steel made in his presence :— 

Pig-iron. Steel. 

Carbon .. o’lyi 
Silicon .. .. •• 3‘°3 traces 
Sulphur .. .. C03 °'°37 
Phosphorus .. .. r8o 0-223 

Manganese .. .. 0-45 o-i6o 

Such a steel as this, although adapted for certain pur¬ 
poses, would not, like the preceding samples, be suitable 
for best purposes. , 

6th. The cost of the process. 
Sufficient experience has not yet been obtained, but 

seeing that there is a difference of 10s. or 12s. per ton be¬ 
tween the cost of haematite and common (i.e., phospho- 
retic) pig-irons, there is a wide margin to work upon, even 
in these times of abnormally low prices. The costs may 
be summed up in the following items :— 

(1.) The slightly increased waste. 
(2.) The extra quantity of slag: the cost of this item 

mainly consisting in the labour necessary for 
dealing with it. 

(3.) The cost of the basic additions. 
(4.) The increase in cost of the linings. 
(5.) The decreased productive power of the plant, owing 

to the fadts that smaller charges must be blown, 
owing to the extra slag formed and risk of splash¬ 
ing, and also the time occupied in taking and 
examining samples. 

(6.) The smaller production of the blast-furnaces in 
smelting poor phosphoretic ores as compared 
with the output of those smelting richer non- 
phosphoretic haematites. But this, the writer 
contends, is already considered in the price of 
both pig-irons, and is consequently nil. 

Taking these objections as a whole, it does not appear 
that they will amount to anything like 10s. per ton, but 
possibly 7s. 6d. 

As a set-off against these maybe considered the utilisa¬ 
tion of the large deposits of phosphoretic ores in this and 
other countries, which may be so much more cheaply 
worked and delivered to the works than haematite ores 
from distant countries, and the prolongation of the lease 
of life of inland iron-producing districts in all countries 
which have their own coal and ironstone. As also the 
faCt, from this latter cause, many existing plants will be 
as favourably situated as new works built on the coast at 
a distance from coal-fields, as but few coal-fields of any 
magnitude are within very easy access of seaports. 

There is, however, one objection which may be well left 
till last, as the weakest of all, and that is, that steel made 
from such raw materials cannot possibly be so good as 
that made from pure material. Such an exception has 
been seriously made. 

This objection may be well left to answer itself, since 
every one must admit that two steels of similar chemical 
composition, and answering to the same tests, are just as 
good as one another, even if one is made in a crucible from 
best Swedish iron and the other in a Bessemer converter 
from phosphoretic iron. It does not require a spirit of 
phophecy to justify one in predicting that the day is not 
far distant when steel made either by the Bessemer or 
open-hearth process will supersede that made by any other 
process, and of any quality, however fine it may be. 

It may be readily admitted that the Thomas and Gilchrist 
process has not yet entirely surmounted all its initial dif¬ 
ficulties ; in faCt it would be too sanguine to expeCt that it 
could do so in so short a time. It is very probable that no 
single one of the processes alluded to may be the success¬ 
ful one, but that a combination of several of them may 
bring about the desired result. Be that as it may, it is 
obvious that this great problem is solved, and that nothing 
more is wanting than the rapid and effectual removal of 
the minor difficulties. 

LEAD FUME, WITH A DESCRIPTION OF A 

NEW PROCESS OF FUME CONDENSING.* 

By A. FRENCH. 

This paper describes a series of experiments made by the 
author and Messrs. H. J. Wilson and J. Wycliffe Wilson, 
of the Sheffield Smelting Company, with a view to discover 
a good process for condensing fumes of lead, silver, and 
other metals which volatilise in the smelting and refining 
operations. The loss of lead and frequently of silver by 
sublimation is an evil with which every smelter is familiar; 
not only does the loss amount to hundreds of tons of lead 
in a year at many works, but the injury which is done to 
health and vegetation is very great. It also describes a 
new and very successful method of condensing, whereby 
from 95 to 98 per cent of the metallic contents of the 
smoke is saved. 

The various methods of condensing fumes which have 
been tried in this and other countries may be classed as 
follows:— 

(a.) Deposition of the fume by its own gravity in long 
flues with or without the addition of a series of 
settling chambers, placed either near to or at some 
distance from the furnace. 

(b.) Filtering through flues, towers, or chambers contain¬ 
ing brushwood, coke, coarsely woven fabric, or 
similar porous material, using water either in a 
constant or intermittent stream to keep the filters 
from becoming choked. 

(c.) The use of water, either in the form of steam, or in 
showers of drops or jets, projected with some con¬ 
siderable degree of force into and across the current 
of smoke. 

(d.) Processes based on the inverse of the preceding 
principle, viz., passing the smoke under and through 
a depth of water, either in great volumes as in the 
old Stagg’s condenser, or in a more or less com¬ 
minuted condition. 

Our first step was to ascertain the physical nature o 
the lead fumes and their deportment under varying con¬ 
ditions of temperature and fricffion. We exposed slips of 
glass to the fumes for a second or two so as to obtain a 
very thin deposit on the glass and examined these by a 
microscope. The first specimen was taken while the lead 
was in the true state of a gas by holding the glass slip 
within the flame of burning lead. This when examined 
by a high magnifying power, presented the appearance of 
a uniform grey coating, which was perfectly continuous 
and without any granular structure. A second one taken 
while dense white smoke was issuing from the tymp of 
the furnace had the same grey film, but in addition it had 
what appeared to be a superposed layer of small rounded 
particles or rather spheroids having a considerable degree 
of oblateness. The sizes of these were very uniform in 
specimens taken at the same time, although those taken 
at different times frequently differed greatly. The smallest 
of them as near as I could measure were about i-20,oooth 
part of an inch in diameter. A third specimen taken at 
the mouth of the furnace about ten minutes after charging 
so as not to catch any particles of dust, had also the con¬ 
tinuous film, but much thinner, and the isolated particles 
were more numerous. A fourth taken from the flue about 
60 feet distant from the furnace had no continuous film, 
but consisted only of the isolated particles, with a few 
flaky agglomerations of very irregular forms. As the 
distance from the furnace was increased the flakes became 
larger and more numerous, but the number of the small 
particles never seemed to grow less abundant. 

It would appear from these experiments that as the 
vapourised lead cools it assumes the condition of a vast 
number of minute isolated particles. 

* Read before the British Association for the Advancement of 

Science (Sedtion B.), Sheffield, 1879. 



164 Lead Fume {Chemical News, 
Oa. 3, 1879. 

The state of chemical combination in which the lead in 
fume is either as sulphate, oxide, or carbonate, generally 
two or all of these together, and frequently sulphide or 
sulphite of lead are present in small proportions, and in 
special operations where chlorides are contained in the 
furnace charge chloride of lead may be found. Lead 
fume, especially that from blast-furnaces, nearly always 
contains a considerable quantity of alumina but very little 
iron. If there is silver in the ore a portion of it is vola¬ 
tilised with the lead. Although the loss of silver by 
volatilisation increases with the richness of the furnace 
charge in that metal, yet the loss does not increase in the 
same proportion, that is to say, the poorer the ore is in 
silver the greater is the percentage which is volatilised. 
This is unfortunate for those who smelt very poor lead 
ores containing a little silver in blast-furnaces, and pro¬ 
duce much fume, for if it were otherwise the smelting of 
such ores would also be a silver concentration process. 
For example, a smelting charge containing 30 per cent of 
lead, while the proportion of silver to lead was only 
i8£ ozs. per ton yielded fume containing 10J ozs. of silver 
per ton of lead. In a second instance, when richer 
materials Were being smelted, the proportion of silver to 
lead in the charge was 80 ozs. per ton, while the silver in 
the fume was 33 ozs. per ton of lead. A much richer 
charge containing g6o ozs. silver to the ton of lead yielded 
fume containing 100 ozs. silver to the ton of lead. These 
figures show that as the quantity of silver in the charge 
increases, the fume increases in richness, but not in the 
same proportion. I have found the fume at the end of a 
lead works flue 1000 yards long to contain 5J ozs. silver 
per ton, while the proprietor assured me that as far as he 
knew the ores he smelted never contained more silver than 
would yield a proportion of 3 ozs. per ton of smelted lead. 
I only state the fadts as far as I know them ; the reason 
I cannot explain. 

Lead fume appears to have no definite composition, as 
the proportions of its constituents vary in every specimen. 
The lead varies from 35 to 65 per cent. One analysis 
gave:— 

Oxide of lead .. .. .. 44-80 
Oxide of zinc . 4-80 
Oxides of bismuth and copper .. .. 1-52 
Oxide of iron . trace 
Alumina.io-oo 
Arsenic and antimony (oxides).. .. 3-03 
Sulphuric anhydride.28-81 
Insoluble silicious matter. g-oo 

Total.iorg6 

Another gave :— 

Oxide of lead .68-35 
Sulphide of lead. 2-25 
Oxide of zinc . i-8o 
Lime . 2-63 
Alumina . 4-40 
Sulphuric anhydride .. .. .. .. 16 84. 
Insoluble silicious residue. 2-25 

Total.99'52 

Lead fume besides silver invariably contains a little 
gold, usually from £ to 1 per cent of the quantity of silver. 

We have also found on several occasions small quan¬ 
tities of platinum and iridium in the fume, even in that 
taken from the part of the flues most remote from the 
furnaces. I cannot believe that the platinum and iridium 
were carried there in fine dust from the furnace, for in 
some instances the furnace was smelting rich slags only, 
which had come from another furnace where matters con¬ 
taining those rare metals were being smelted. I am well 
aware of the extreme minuteness of the particles of 
iridium after it has been alloyed with lead and then sepa¬ 
rated,. but in view of the fadt that platinum and iridium, 
especially the latter, have a particularly strong tendency 

to unite with sulphur compounds of lead, I incline to the 
belief that those metals appear in the fume as a true sub¬ 
limate. We have made many experiments to ascertain 
what tends most to promote the settling of fume in long 
flues. We first examined the interior of a flue which 
extends for several hundred yards in a tortuous course 
underground. This flue besides having many abrupt turns 
and angles had partial stoppings of sheet-iron placed at 
intervals of about 15 or 20 yards. These extended to a 
height of about 15 inches above the floor, and contradted 

1 the area to about four-fifths at those parts. We found 
that at the various turns and angles, and indeed wherever 
an eddy of the current occurs the fume lay thickest, in 
some places heaped up like drifted snow. 

The greatest deposition of lead fume takes place as one 
would expedt near the furnace. By following the course 
of the flue from the furnace to the chimney, we find that 
the fume lies thickest in the first 100 or 150 yards, and 
generally beyond that distance it begins to diminish 
rapidly in quantity, until at about 400 or 500 yards it is 
only J as deep as in the first 100 yards. The relative 
distances are not alike in every case, but vary slightly 
according to the kind of furnace employed, the temperature 
of the smoke and its velocity in the flue. The subsidence 
of the fume appears to be promoted by whatever causes 
the isolated particles of which it consists when it leaves 
the furnace to unite into flaky masses ; therefore, the more 
fridtion, buffeting, and violent agitation it suffers the more 
readily it settles. Cooling the smoke through a consider¬ 
able range of temperature also promotes the subsidence of 
the fume. This is undoubtedly due to the particles being 
brought nearer together by the consequent contraction of 
the gases. I have found that the specific gravity of lead 
fume from a blast-furnace is about 5-5, and assuming that 
a cubic foot of smoke contains 4 grs. of fume, which it 
often does, and that the size of the particles are i-2o,oooth 
part of an inch in diameter, we may find by a simple cal¬ 
culation the number of particles contained in a cubic foot, 
and their distances apart from each other. Thus :— 

x cubic foot of water weighs 437,500 grs. 
x „ ,, fume ,, 437,500x5-5 = 2,406,250 

And as 1 cubic foot of smoke contains 4 grs. fume the 
aggregate space occupied by the 4 grains will be 
4-2,4o6,25oths part of a cubic foot, or i-348th part of a 
cubic inch, but the cubical contents of a sphere i-2o,oooth 
part of an inch diameter is 1-15,278,840,000^ of a cubic 
inch ; therefore, dividing 1.348th by that fraction, we get 
43)9°4i7I2> the number of particles in a cubic foot, and if 
we extradt the cube root of this number it will be the 
denominator of a fradtion, which, having one for its 
numerator, will express the distances in parts of a foot 
which the particles are apart, or— 

/ 43.g04.712 352 
part of a foot, 

or about i-3oth part of an inch. Hence we learn that 
those minute particles are about 660 times their own 
diameter apart, and for the sake of giving a better idea of 
the comparative remoteness of those fume particles from 
each other in ordinary lead smoke, if we suppose them 
to be magnified to the size of the earth, then their distances 
apart would be 22 times greater than the distance between 
the earth and the moon. 

We invariably find the fume is most abundant wherever 
the gases have suffered the greatest fridtion and fall in 
temperature. That this fadt causes the fume to settle 
is also proved by the increased escape into the air for 
some time after the flues have been swept out. This I 
have proved by a great many assays of the smoke, and it 
is also apparent at the top of the chimney to the eye. 

The following experiment proves the extreme difficulty 
of arresting lead fumes at high temperatures :—We sifted 
ground slags first through a sieve having 15 meshes to a 
lineal inch, and the portion which passed through was 
put upon a second sieve, having 30 meshes to the inch to 
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remove the dust and finer grains. We then made a filter- 
bed with this about 1 inch thick, and aspirated a portion 
of the flue gases through this, taken at two points in the 
flue, one near the furnaces and another a considerable 
distance from them. The temperature at the first place 
was about 750° F., and although the smoke was drawn 
only at a slow rate the fume passed in considerable quan¬ 
tity, and it continued to escape after a coating of fume 
about 1-16 of an inch thick had formed at the surface of 
the filter. In the trial at the distant station, where the 
temperature was only 300° F., a little fume passed for the 
first fifteen minutes, and after that the filtration became 
almost perfedt, and the gases then passed only very slowly. 
This slow passage of the gases through a dry porous filter 
constitutes the prime difficulty of fume condensing on that 
principle. 

The performance of a long flue is greatly improved by 
having series of wide settling chambers near, but not 
quite, at the far end. These prevent the agglutinated 
particles or flakes from being swept out into the air by the 
draught. A flue on this principle of about 1200 or 1500 
yards, inclusive of about 200 yards of chambers having a 
width of about two and a half times that of the flue, yields as 
good results as one 2 or 3 miles long. This is the principle on 
which the one at the London Lead Company’s Works, at 
Nenthead, in Cumberland, is construdted. The deposition 
of lead fume may be seen on a small scale very well by 
aspiring smoke very slowly through a few feet of narrow 
tube kept cool by water outside, and then through a long 
wide glass tube placed horizontally and terminating in a 
wide receiver. A white deposit will be formed along the 
bottom of the wide tube and receiver, while the upper part, 
or that which represents the roof of the flue, remains per¬ 
fectly clean and transparent. We soon learned by experi¬ 
ence in our assays of the flue gases that the heavy fume 
tends to flow along the floor of the flue even when the 
velocity is as much as 6 or 7 feet per second. This requires 
to be kept in view when taking samples for examination. 

The second class of condensers—namely, filtering 
through brushwood, cokes, wire netting, tangled wire, or 
coarse woven fabric—has frequently been attempted, but 
never with satisfa&ory results. Such material, if kept 
dry, does not arrest much fume until they are nearly 
choked up, and then the draught ceases, and if they are 
kept wet they scarcely stop any at all. 

Our experiments on filtering were chiefly made with wet 
cokes. In our first we passed the smoke successively 
through two beds of coke, each 6 inches deep, placed one 
above the other. A dripping apparatus was attached to 
keep the cokes wet: the cokes were broken and sifted to 
the size of from pigeon’s eggs to horse beans. The flue 
gases were propelled through the filter by means of a 
rotary blower, with a pressure equal to 5 inches of water. 
This was allowed to run for four days. The smoke which 
was sent through the filter was drawn off from the main 
flue at a considerable distance from the furnaces, and con¬ 
tained on an average J grain of metallic lead per cubic 
foot. When the filter was opened the cokes were almost 
clean ; the water in the bottom of the apparatus contained 
not more than 3 ounces of fume, and after washing the 
cokes the total quantity did not amount to more than 
from one-tenth to one-twentieth of the quantity of fume 
which passed. We afterwards tried the effedt of a greater 
depth of coke. Two towers, 13 feet high and 12 inches 
wide, were filled with pieces of coke about the size of 
oranges, and the smoke was sent first up the one and then 
down the other. An intermittent supply of water was 
employed to keep the cokes open. 

It required a tension of twelve inches water to draw the 
smoke through the towers. In order to determine accu¬ 
rately the results of our experiments, large samples of the 
smoke before it entered and after it left the towers were 
drawn through cylinders filled with cotton-wool, and then 
through a long glass tube inclined at an angle of about 203, 
having a bend at the lower extremity like a cooper’s tube( 
but open at both ends. This contained a little waterf 

which served to wash the gases after passing through the 
wool. The gases were drawn through the two sets of 
apparatus by means of an aspirator worked by steam-jet, 
and their quantities measured by two large gas meters. 

In the above experiments the gases before entering the 
coke-towers yielded 545 grains metallic lead per 1000 cubic 
feet, and the gases escaping from the towers gave 356 grains, 
or 35 per cent caught. A second experiment was made, 
with a similar result, and as a good deal of power was 
required to draw the smoke through 26 feet of coke, this 
method was considered quite useless. It may be well to 
state that the question of recovering the volatilised silver 
was of great importance. 

We next tried filtering through strong canvas cloth made 
up into a bag, exposing a surface of about 40 square feet, 
but this method did not succeed. The fume passed 
freely through the canvas at first, but after a short time 
the meshes became completely closed, and the passage of 
the smoke became so impeded that the experiment had to 
be stopped. The bag was then washed, and about 3 ozs. 
of fume were obtained after a run of about an hour and a 
half. 

The following experiment shows with what great free¬ 
dom lead fume escapes through cloth filters. A glass 
cylinder, about i£ inches in diameter, was fitted with four 
calico diaphragms of gradually increasing fineness, the 
coarser being placed first. After aspirating the smoke 
through them for an hour they were removed, and each 
was found to have a perfedt coating of fume on the side 
againt the current. Their order was now reversed, the 
finest being placed first, and using fresh cloth. After 
running for another hour we found the foremost and finest 
only had caught fume, and all the others were quite clean. 

In other experiments we invariably found that smoke 
which had passed through a calico filter of a given fineness 
did not form any deposit on a diaphragm of coarser stuff, 
but in every case there was an escape of fume through the 
cloth. This was shown by the darkening of sulphide of 
ammonium through which the filtered smoke was made to 
pass. 

We now come to the third class of condenser, namely, 
the use of water either in the form of steam or on the 
shower-bath principle. One of the earliest attempts to 
catch lead fumes in this way was made at Allenheads, 
near Alston Moor. There they had a long flue extending 
nearly three miles up a hill. Along the first hundred yards 
two perforated pipes were carried on each side of the flue. 
Small lead or copper nipples supplied a profuse shower of 
water. This plan did not succeed well. The small jets 
got stopped up with bits of straw, grass, and other organic 
matters, and the quantity of fume caught being no greater 
than it would have been in a dry flue. The plan was 
abandoned. The opinion is now very general amongst 
lead smelters that the drier a flue is the better it arrests 
the fumes. 

The shower-bath principle is now very extensively 
carried out at the Wanlockhead Lead Works, belonging to 
the Duke of Buccleugh, in Dumfriesshire. About 2 tons 
of water are delivered per minute in fine jets over the smoke, 
while it is ascending and descending in a tortuous course 
through a series of tall chambers filled with earthenware 
drain-pipes. Very good results have been obtained from this 
condenser; that is to say, to obtain large quantities of fume 
it was found expedient to extend the flue beyond it from 
time to time until it has now reached a distance of one 
mile beyond the condenser; and the fadt is of considerable 
importance that about one-half of the fume saved every 
year is obtained from the long flue, and the other half from 
the condenser. 

Pradtical results accord well with the theory that rain¬ 
drops, with their comparatively enormous surface tensions, 
are ill adapted to colledt the extremely mobile particles of 
fume they encounter in their descent. 

The use of steam in the flues as a condensing agent, 
although still carried on at some places, scarcely deserves 
notice as it is positively injurious. Most flues contain an 
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average of about 5 per cent of moisture, and as soon as 
this condenses into water there is generally a notable de¬ 
crease in the quantity of fume which subsides. 

The fourth class of condensers consists of those which 
have for their principle the passing of the smoke through 
a body of water. This principle has been tried in various 
ways. The old Stagg’s condenser, in which the smoke 
was drawn in great volumes under the surface of water 
by means of powerful pumping is now nearly, if not alto¬ 
gether, obsolete. 

Our experiments showed that mere bubbling the smoke 
through water from a perforated pipe, for example, has little 
effedt in stopping the fume. We made experiments to 
prove this, both on the large and small scale. In the 
large one we passed the smoke through a number of hori¬ 
zontal perforated pipes submerged 11 inches in water. Our 
assays showed that only 30 per cent of the fume was 
arrested. Our experiments on a smaller scale gave even 
worse results. The reason why simple bubbling through 
water succeeds no belter than the shower-bath principle is 
that in both cases precisely the same cause operates, viz., 
the surface-tension of the water, which is just the same 
whether for a concave or convex surface of equal extent. 

We can prove that fume is difficult to wet by coating a 
glass plate with it, and then dropping water on it while it 
is held at an angle of about 60° to the horizon : the drops 
are reflected off without wetting the plate. 

This question of surface-tension was well illustrated by 
an experiment made at the suggestion and in the presence 
of Mr. Alfred E. Fletcher, one of Her Majesty’s Inspectors. 
Equal quantities of smoke were bubbled through a wash- 
bottle arrangement, filled first with water, and then with 
ordinary rape oil. The oil, which has less than half the 
surface-tension of water, caught more than three times as 
much fume as the tuates. 

The considerations led us to seek for some way of 
destroying the surface-tension of the bubbles, and we hit 
on the device of using fine wire gauze, made of any metal 
capable of resisting the corrosive adtion of sulphurous 
acid. Copper gauze answered perfedtly. 

In our new apparatus we use wire gauze having about 
15 meshes to a lineal inch, the meshes being ahout i-2oth 
of an inch wide. A number of gauze diaphragms are 
arranged one above another in horizontal planes, and at 
small distances apart. The whole are submerged in 
water. The smoke is equally distributed under these by 
means of a horizontal series of perforated pipes. The gauze 
diaphragms do not add much to the resistance which the 
smoke current has to overcome in its passage through 
the apparatus ; three diaphragms of the size mentioned 
above add about £ an inch of water pressure. The depth 
of water usually employed is 7 inches above the perforated 
pipes, and with this depth the water gauge indicates a 
resistance of about 10 inches, £ an inch only of which is 
due to the gauze, the remainder being due to the depth to 
which the smoke depresses the water at the inlet passages. 
The ascending gases set up an upward current of water 
through the gauzes, and to promote a steady circulation 
of this a return passage is provided. 

Although we usually work with three diaphragms of 
wire gauze, double that numbermay be used without adding 
appreciably to the resistance, and by so doing still more 
perfedt results may be obtained. Each square foot of area 
of the diaphragm space is capable of passing about 
40 cubic feet of smoke per minute, and when a blast¬ 
furnace is employed for smelting lead ore about x foot of 
area will be required for each ton of ore smelted in twenty- 
four hours. 

During the past six months almost daily assays have 
been made of the smoke before it entered and after it left 
the condenser. These have with a few exceptions ex¬ 
ceeded 95 per cent of fume caught. The average has been 
98 per cent, and in a few cases as high as gg£ per cent of 
the metallic contents of the smoke has been caught. 
After the lead has been removed from the smoke the large 
quantity of sulphurous acid which is usually contained in 

it may be recovered in a very simple manner. The gase 
can be mixed with a little air if enough of oxygen is not 
already present, and then propelled by means of a steam 
jet through a heating apparatus similar to the hot blast 
heaters used in iron smelting works, and the hot sul¬ 
phurous acid steam and air passed through common salt 
according to Hargreaves’s patent process. By this means 
lead or copper smoke will be rendered not more pernicious 
than that from ordinary chimneys. Any arsenic or zinc 
which reaches the condenser is dissolved in the water, and 
in that way separated from the lead fume, which subsides 
to the bottom. The apparatus was tried with hydro¬ 
chloric acid vapour and condensed 97J per cent; of com¬ 
mon salt vapour it condensed 93 per cent. 

We use a Roots blower, with iron revolvers for forcing 
the smoke through the apparatus; from to 3 horse¬ 
power is amply sufficient to work a condenser large 
enough for a furnace to smelt 15 tons of lead ore per 
twenty-four hours. The weight of a condenser for that 
size of furnace is 18 cwts. The smoke should be cooled 
to about 1200 to 130° F. by passing it through iron pipes, 
or any other kind of flue. This is necessary to prevent 
rapid evaporation of the water with which the condenser 
is supplied. It is very important to cool the smoke as far 
as possible so as to have a smaller volume to pass, and 
thereby save both power and cost of a larger apparatus. 

THE AMERICAN ASSOCIATION FOR THE 

ADVANCEMENT OF SCIENCE. 

This Association held its twenty-eighth meeting at Sara¬ 
toga Springs, N.Y., beginning August 27th, 1879. The 
meeting was a memorable one, both on account of the 
large attendance and the great value of the papers pre¬ 
sented. The Association was honoured by the presence 
of an unusually large number of its Ex-Presidents, no 
less than nine being on the platform at one time. 

The Presiding Officer, Prof. G. F. Barker, M.D., of the 
University of Pennsylvania, was very happy in conducing 
the business of the Society, his genial humour in nowise 
detracting from the dignity of the occasion, and serving as 
a pleasant refreshment. 

The other officers of the Association were as follows :— 
Vice-President of the Physical Sedtion, Prof. S. P. Lang¬ 
ley, of Alleghany, Pa.; Vice-President of the Natural- 
History Sedtion, Major J. W. Powell, of Washington, 
D.C.; Permanent Secretary, Prof. F. W. Putnam, of 
Cambridge, Mass. In the absence of Dr. Geo. Little, of 
Atlanta, Ga., Dr. H. Carrington Bolton, of Hartford, who 
was General Secretary at the St. Louis Meeting (1878) 
was continued in office. 

The Chairman of the Subsedtion of Chemistry, Dr. Ira 
Remsen, of Baltimore, was unfortunately prevented from 
attending, and Prof. F. W. Clarke, of Cincinnati, took 
the position. 

One of the features of these meetings is the Address of 
the Retiring President. On this occasion Prof. O. C. 
Marsh, of New Haven, had the duty to perform : his sub¬ 
ject was “ The History and Methods of Palaeontological 
Discovery.” 

Vice-President Langley gave an Address on “ Solar 
Physics,” a subjedt to which he himself has materially 
contributed ; and Major J. W. Powell gave an Address on 
“ Mythologic Philosophy,” having special reference to the 
mythologies of the Indian tribes. 

Dr. Ira Remsen’s Address was a plea for the study of 
Organic Chemistry, a branch which he claims is too often 
negledted in the courses prescribed in colleges and scien¬ 
tific schools. 

These Addresses will appear in full in the annual 
volume of Proceedings. 

Heartily welcomed by the meeting was the distinguished 
astronomer Dr. Otto Struve, Director of the Pulkowa Ob- 
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servatory, Russia, who is in this country for the purpose 
of securing a larger objed lens for a refrading telescope 
than has yet been made in the world. The lens is to be 
made by Alvan Clark and Son, of Cambridge, Mass. 

The lion of the gathering was undoubtedly Dr. Thomas 
A. Edison, of Menlo Park, N.J. He exhibited on Satur¬ 
day evening, to a delighted audience of 1500 persons, his 
recently invented Eledro-Chemical Telephone. Speech, 
music, &c., were transmitted from a distant room, and the 
sounds issuing from the telephone were heard by every 
individual in the hall. 

Perhaps the most remarkable discovery announced was 
that of Dr. Edison in his paper on “ The Phenomena of 
Heating Metals in Vacuo by means of an Eledric Current ” 
(vide Chem. News, vol. xl., p. 152), which demonstrated 
that platinum heated in vacuo by eledricity becomes denser, 
harder, more infusible, and less liable to disintegration when 
heated in a flame. Iron treated in a similar manner 
becomes as hard as steel and just as elastic. Alumi¬ 
nium melts only at a white heat. 

The following is a list of the papers read before the 
Chemical Sedion :— 

Adion of Ozone upon the Colouring-matters of Plants.— 
A. R. Leeds. 

Bleaching of Sugar Syrups by Ozone.—A. R. Leeds. 
Redudion of Carbonic Acid by Phosphorus at Ordinary 

Temperature.—A. R, Leeds. 
Oxidation of Carbonic Oxide by Air over Phosphorus at 

Ordinary Temperatures.—A. R. Leeds. 
Household Chemistry.—Ellen H. Richards. 
On the Deterioration of Library Bindings.—Wm. Ripley 

Nichols. 
Observations on the Variations in the Temperature and 

Chemical Charader of the Water of Fresh Pond, 
Mass.—W. R. Nichols. 

Percentage of Sugar in Sap of the Sugar Maple, and 
causes which determine its variation ; with Note on 
Pressure of Sap.—Harvey M. Wiley. 

A Modified Method of Colleding and Measuring Gases 
Soluble in Water.—H. W. Wiley. 

Preliminary Notice of the Revision of the Atomic Weights. 
—F. W. Clarke. 

On Graphite from the Ducktown Copper Mine.—W. L. 
Dudley and F. W. Clarke. 

The Great Oberstein Industry: modus operandi of Colour¬ 
ing, Cutting, and Polishing Agates and Secondary 
Gems ; illustrated by a fine colledion of specimens. 
Mrs. Erminnie A. Smith. 

Exhibition of Crystals of Sapphire from the Gem Beds of 
Ceylon, with brief remarks.—A. C. Hamlin. 

Note on a peculiar case of Corrosion of the Metal Tin.— 
J. W. Osborne. 

Results of Systematic Analyses of Air, designed to dis¬ 
cover the cause of Variations in the quantity of 
Oxygen therein contained.—E. W. Morley. 

On an Accidental Contamination of a Source of Water 
Supply.—W. R. Nichols. 

On the Limits of Meteorological Conditions governing the 
extension of Beet-root Culture.—W. McMurtrie. 

A Chemical Examination of Black Ozokerite.—C. Gilbert 
Wheeler. 

Exhibition of Crystals of Sapphire from the Gem Beds of 
Ceylon, with brief remarks.—A. C. Hamlin. 

The next meeting will be held at Boston on the last 
Wednesday in August, 1880, under the presidency of the 
eminent archaeologist, Hon. L. H. Morgan, of Rochester. 

Sanitaty Institute of Great Britain.—The Autumn 
Congress of this Institute will be held at Croydon, 
beginning on the 21st of Odober. There will also be in 
connedion with it an Exhibition of Sanitary Apparatus, 
Appliances, and Articles of Domestic Use and Economy. 
Applications for space to be sent to the office of the 
Curator, Mr. Charles L. Marsh, 138, Fleet Street, London, 
E.C., not later than Thursday, Odober 9th. 

CORRESPONDENCE. 

A NEW METHOD OF PREPARING 

SULPHURETTED HYDROGEN. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xl., p. 154, Mr. J. 
Fletcher has described what he calls a new process for 
the preparation of H2S by melting sulphur and solid 
paraffin together. Allow me to state that the process is 
not new, having been used by myself and others as far 
back as 1872. I continued to use it for more than twelve 
months, but found it very unsatisfadory, because of its ex¬ 
plosive qualities, and upon that account gave it up. As 
far as I remember an explosion took place about every 
seventh experiment; at one time the cork of the flask 

) would be violently ejeded and the contents sent to the 
/ ceiling, at other times the flask was completely destroyed. 

The process works remarkably well except for this one 
.fault, and if Mr. Fletcher has succeeded in overcoming its 
explosive qualities by the addition of broken tobacco-pipe 
shanks he has indeed rendered a service to chemists in 
general.—I am, &c., 

William Johnstone, F.I.C., F.C.S. 

Wiesbaden, September 29,1879. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Bulletin de la Societe Chimique de Paris, 
No. 7, 1879. 

Observations on a Notice by Prof. Widemann.— 
M. Schiitzenberger.—The author rebuts Prof. Widemann’s 
claim to have anticipated his discovery of the existence of 
an allotropic modification of copper. 

Reclamation of Priority on the Subject of a Me¬ 
moir by M. Stempnewsky on the Preparation of 
Glycol.—PI. Grosheintz.—The author first observed and 
made known the fad that during the preparation of ethyl- 
enic glycol, by the method of Hiifner and Zeller, a certain 
quantity of bromised ethylen makes its appearance. 

Researches on the Incomplete Carbides obtained 
from American Petroleum.—L. Prunier.—The light 
petroleums, if submitted to dissociation by heat, become 
a source of incomplete carbides of different orders, less 
rich in carbon than the formenic carbide, but capable, if 
the adion of heat is sufficiently prolonged, of re-combining 
among themselves so as to form more complex compounds. 
Among the incomplete carbons ethylen, propylen, butylen, 
and acetylen have been recognised. They are accom¬ 
panied simultaneously by the ulterior produds of their 
polymerisation, or of their reciprocal combination, benzol, 
ethyl-acetylen, or crotonyl. By a novel application of the 
general method of solvents the produds have been frac¬ 
tionated according to a principle very different from that 
of a fradionated distillation and crystallisation. In this 
manner each of the industrial produds may be resolved 
into a great number of carbides, among which are anthra- 
cen, phenanthren, chrysen, pyren, chrysogen, benzerythren, 
&c. Solvents such as benzol, and even petroleum if ap¬ 
plied at a boiling heat and for a long time, fix themselves 
upon certain of the higher carbides, and bring them down 
to proportions of carbon not exceeding 94 and g5 percent. 

On Iodised Potassium Iodide.—Antony Guyard.— 
The author finds that this compound is a true potassium 
biniodide, though of great instability. Very pure methylic 
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alcohol, and rendered slightly alkaline, gives with the 
biniodide of potassium an abundant precipitate of iodo¬ 
form. Ethylic alcohol under the same circumstances does 
not give even a trace. 

ACtion of Oxalic Acid upon Chlorates, Bromates, 
and Iodates.—Antony Guyard.—A boiling supersatu¬ 
rated solution of oxalic acid decomposes the solutions of 
the chlorates, bromates, and iodates very regularly, with 
liberation of chlorine, bromine, or iodine respectively, and 
enables each of these classes of salts to be recognised, 
not merely because the three elements are easily distin¬ 
guished, but because the solution takes the colour of the 
gas or vapour which it contains. The bromates are par¬ 
tially decomposed by oxalic acid, even in the cold, whilst 
the chlorates and iodates require an elevation of tem¬ 
perature. 

Process for Separating and Determining Chlorine* 
Bromine, and Iodine.—Antony Guyard. — The three 
bodies should exist in solution in the state of chlorides, 
bromides, and iodides. If wholly or partly present as 
chlorates, &c., they must be reduced by treatment with 
an excess , of sulphurous acid. The mixture, acidulated 
with sulphurous acid, is treated with a slight excess of a 
mixture of bisulphite of soda and sulphate of copper. 
The iodine is precipitated immediately and very com¬ 
pletely as cuprous iodide, in which state it may be direCtly 
determined with much accuracy. The results are liable 
to be erroneous only in presence of sulpho-cyanides—a 
circumstance not to be expected in practice. After filter¬ 
ing off the cuprous iodide the liquid is boiled with an 
excess of sulphuric acid until all the sulphurous acid of 
the sulphites has been completely expelled. When this is 
effected the liquid is introduced into a flask which com¬ 
municates, by means of a bent tube, with a Will and 
Varrentrapp’s nitrogen-tube. Into this is introduced a 
solution of bisulphite, or of sulphurous acid, or bisulphide 
of carbon, or, if it is preferred, a solution of potassium 
iodide, and the tube is kept in cold water. To the liquid 
in the tube is added a small excess of pure chromic acid, 
or a mixture of sulphuric acid and potassic bichromate, 
and the liquid is boiled until the bromine is completely 
expelled. It is then determined, either as bromide of 
silver, or by a colorimetric process, or indirectly by the 
volumetric determination of the iodine which it liberates. 
To determine the chlorine it is merely needful to reduce 
the excess of chromic acid by means of a sulphite, and 
to precipitate with silver nitrite. 

Decomposition of Hydracids by Metals.—M. Ber- 
thelot. 

Reciprocal Displacements between Oxygen, Sul¬ 
phur, and the Halogens combined with Hydrogen. 
—M. Berthelot.—These two papers have been already 
noticed. 

Bulletin de la Societe d'Encouragement pour VIndustrie 
N ationale. 

No. 67, July, 1879. 

Report by M. de Luynes on M. C. Lorilleux’s 
Manufacture of Printing and Lithographic Inks.— 
Two kinds of varnish are employed in the manufacture of 
printing inks ; the ene obtained by boiling linseed oils, 
and the other from a mixture of resin and resin oil, the 
latter being chiefly used for newspapers where rapid drying 
is of importance. M. Lorilleux allows his linseed oil to 
rest for two years at a constant temperature. It is then 
boiled by means of hot air, at a distance from the 
furnaces so as to remove every risk of fire. A mass of 
2500 kilos, is boiled from twenty-four to fifty-six hours, 
and is stirred by a mechanical agitator. The varnish 
thus obtained is limpid and flows well. The lamp-black 
is produced either by means of specially constructed lamps 
or by the decomposition of naphthalin oils, which fall by 
drops into a heated retort. The gaseous products are 
carried off by tubes, at the end of which they are burnt 
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under sheet-iron bells, whilst the black is carried off by a 
current of air into large chambers. It is afterwards sub 
mitted to calcination. All the inks, lithographic or typo 
graphic, are submitted to a practical trial before being 
sent out. 

Biedermann’s Central-blatt fur Agrikultur-Chemie. 
August, 1879. 

Researches on Damage to the Soil and the Crops 
by the Waste Waters and the Gases from Manufac¬ 
tures.—Dr. J. Konig.—These researches relate, in the 
first place, to the waters from certain mines of zinc-blende 
in Westphalia, which pass into certain streams used for 
irrigation, and seriously injure the productiveness of the 
soil. The presence of zinc oxide in the earth is indicated 
by the prevalence of Viola calammaria, which contains in 
its ash as much as 21 per cent zinc oxide. The author 
has likewise examined the waste waters from a dye works, 
a wire works, and from pyrites washing. The two latter 
he considers as direCtly poisonous to plants on account 
of their percentage of ferrous sulphate. The dye water 
may, by reason of the organic matters which it holds in 
solution or suspension, gradually overload the soil with 
humus and render it boggy. 

The Transformations of Silicates.—Dr. J. Lemberg. 
—In the first section of this dissertation the author gives 
a series of analyses of minerals in various stages of trans¬ 
formation and weathering. In the second, he takes up 
the questions first raised by Berthollet concerning the 
influence of masses in chemical action. His experiments 
confirm the views of the French chemist. In the reactions 
of common salt upon gypsum, 0/ alkaline and magnesian 
chlorides upon calcium carbonate, there are formed not 
merely two new compounds by double decomposition but 
all the four compounds possible in such cases are pro¬ 
duced in quantities which vary with the proportions of 
the salts originally employed. In the third section the 
author contends that basic felspars weather easily, but 
those of an acid character with difficulty. In his fourth 
section he examines whether in the absorptive aCtion of 
soils peculiar forces come into play, as Liebig maintains, 
or whether, as Way and Mulder suppose, the phenomena 
are due to purely chemical aCtion. In the fifth and last 
section the author describes experiments in which silicates 
were added to melted chlorides of potassium, sodium, and 
calcium, and to sodium sulphate, and gives an account ot 
the changes observed. 

Researches on the “ Clover Sickness ” of Soils.— 
Dr. A. Emmerling and Dr. R. Wagner.—A soil of this 
kind was found deficient in phosphoric acid and especially 
in potash. 

Experiments on the Excretion of Gaseous Nitro¬ 
gen from the Albuminates Transformed in the Animal 
System.—J. Seegen and J. Nowak.—The authors con¬ 
clude from their experiments that the animal organism is 
capable of excreting in the gaseous state a part of the 
nitrogen liberated on the transformation of the albuminates. 

Reimann's Farber Zeitung, 
No. 31, 1879. 

This^issue contains nothing of general interest. 

No. 32, 1879. 

Vegetable Silk.—A. Muller.—The author, after re¬ 
ferring to the faCt established by Mulder, that silk when 
dissolved in cupric oxide, glycerin, &c., is not decomposed, 
and can be precipitated unchanged, chemically speaking, 
mentions a patent which he obtained in 1871 for dissolving 
silk waste and precipitating it upon vegetable fibre. 

No. 33, 1879. 

A great part of this issue is taken up with complaints 
concerning the unremunerative state of the dyeing business 
in various parts of Germany. 
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A serious, probably fatal, explosion of benzin (benzol or 
light petroleum-spirit ?) took place in a dye-house at 
Blankenburg. The cause of the calamity is not specified 

• 

No. 34, 1879. 

The spinning works of Steinbrecher in Triibau have 
been since last year lighted up with the eleCtric light. The 
dye-houses in Spindler’s establishment at Spindlersfeld 
are about to be illuminated in the same manner. 

Berichte dev Deutschen Chemischen Gesellschaft zu Berlin, 
No. 8, 1879. 

Determination of Atomic Weights and the Utili¬ 
sation of Isomorphism for this Purpose.—Hermann 
Kopp.—This important memoir, which extends to upwards 
of fifty pages, is unfortunately not capable of useful ab¬ 
straction. 

New Determination of Manganese with the Ap¬ 
plication of Volhard’s Process for the Titration of 
Silver.—C. Rossler. —The solution containing the man¬ 
ganese in the state of a proto-salt, free from chlorine or 
other halogen and from organic matter, is placed in a flask 
holding a half or a quarter litre. A measured quantity of 
a solution of silver of known strength (io-8 grms. silver 
per litre) is then added, the quantity being greater than 
what is requisite for the precipitation of the manganese. 
The flask is then heated in the water-bath, and a solution 
of carbonate of soda is added, till not only the black 
compound but the excess of silver is perfectly precipitated. 
Ammonia is then added, avoiding excess (about 10 c.c., 
at sp. gr. 0-958, to every 50 c.c. of the silver solution); 
the flask is shaken, cooled, filled with water up to the 
mark, and well shaken. The contents are then filtered 
through a folded filter into a dry beaker, and the silver 
present in a measured volume is determined by Volhard’s 
sulphocyanide process, the liquid having been previously 
acidulated with nitric acid. The quantity of silver solu¬ 
tion needed for the precipitation of the manganese present 
is then found by calculation, 1 c.c. representing 0-00275 
grm. of manganese. 

Percentage of Sulphuric Acid in .Wine.—G. Lunge. 
—The author points out that Prof. Nessler, led astray by 
the misprint “ centigrammes ” for “ milligrammes,” in an 
essay by Marty in the Journal de Pharm. et Chimie, has 
declared that no wine ought to be condemned as plastered 
unless it contains per litre more than 3-28 grms. 
S04H2 = 5-83 grms. potassium sulphate. The serious 
nature of the error will appear on remembering that Prof. 
Nessler himself only once met with a sample of natural 
wine containing as much as0-063 percent S03 = i-36 grms. 
potassium sulphate per litre. 

New Colouring-matters.—Otto N. Witt.—If the so¬ 
lutions of molecular quantities of meta-toluylen-diamin 
and nitroso-dimethyl-anilin hydrochlorate in warm water 
are mixed, there is formed a deep blue liquid, from which 
a colouring-matter can be precipitated by means of salt. 
The substance obtained, CI5Hi8N4HCl-f H20, dissolves 
readily with a bright blue colour in cold water, alcohol, 
and glacial acetic acid. By the use, on the one hand, of 
ortho- and para-toluydin, of the isomeric toluylin-diamin 
and xylidin, and, on the other, of nitroso-dimethyl-anilin, 
nitroso-phenol, and of the otherknown nitroso-compounds, 
the author has obtained a number of other new colours, 
with whose investigations he is now engaged. 

On Phosphorus Sulphides.—G. Ramme.—The au¬ 
thor obtained the penta-sulphide from a solution of sulphur 
and phosphorus in carbon sulphide. The preparation of 
the trisulphide in the same manner did not succeed, nor 
was P4S3 (Lemoine) formed. 

Artificial Atropin.—A. Ladenburg.—The author has 
effected the synthesis of atropin from its decomposition 
products, tropin and tropic acid. 
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On Tropidin.—A. Ladenburg.—In his investigations 
of tropin the author has discovered a new base, tropidin, 
which appears to have a considerable analogy with coniin. 
He thinks it possible to obtain coniin from tropidin by the 
addition of hydrogen. 

Certain Derivatives of Tropic Acid.—A. Laden¬ 
burg.—The derivatives in question are tropide, tropic 
ether, and chlorhydro-tropic acid. 

On Di-isobutylamin.—A. Ladenburg.—The author’s 
observations differ from those of Reimer. 

Derivatives of Ortho-toluylen-diamin.—A. Laden¬ 
burg and L. Riigheimer.—The authors have studied the 
behaviour of ortho-toluyden-diamin with acetophenon and 
with acetic ether. 

On Cuprous Chloride.—M. Rosenfeld.—It is com¬ 
monly stated that this compound is converted into copper 
sulphate by the a&ion of concentrated nitric acid. In the 
cold, however, there is no aCtion, and even with the aid of 
heat very little. Partially oxidised cuprous chloride can 
be rendered colourless by washing in glacial acetic acid. 
In dilute nitric acid cuprous chloride remains colourless 
if light be excluded. It is exceedingly susceptible to light. 
The author describes certain chromates of copper, with 
whose further investigation he is engaged. 

ACtion of Chlorine upon Naphthalin-/3-sulphon- 
chloride and a New Trichlor-naphthalin.—Oscar Wid- 
mann.—A description of the tetra-chloride of naphthalin- 
/3-sulphon-chloride, of dichlor-naphthalin-/3-sulphon-chlo- 
ride, and of t-trichlor-naphthalin. 

Dichlor-naphthalin-/3-sulphonic Acid and its Salts. 
—O. Widmann.—The acid in question is powerful and 
expels carbonic acid from its salts. Its potassium, am¬ 
monium, silver, barium, lead, manganese, zinc, and copper 
salts are described. 

On Nitroso-sulph-hydantoin.—R. Maly.— Nitroso- 
sulph-hydantoin is characterised by forming with bases 
bright yellow, orange, and red compounds, which are not 
true salts. 

Decomposition of Ammonium Formiate at High 
Temperatures.—R. Andreasch.—The chief decomposi- 
tion-produCt of formiate of ammonia is not hydrocyanic 
acid, but formamide. Of the former body only traces are 
perceptible. 

A New Base, C^H^Na.—C. Bottinger.—This base 
is obtained as a product of the reaction of benzol-chloride 
with aniline. On heating the base with mercuric chloride 
or with arsenic acid it is converted into a true colouring- 
matter. In the former case the solution is first clear, and 
then reddens, the colouring-matter being developed with 
a brisk reaction. The crude dye is a reddish violet. 

Action of Ammonia upon Quinons.—E. v. Somma- 
ruga.—The author has made a number of experiments on 
the aCtion of ammonia upon the reduCtion-produCts of the 
quinons. From dioxy-indol, the reduCtion-produCt of 
isatin, he has isolated two colourless crystalline bodies 
and a fine crystalline red dye. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V 
GARDNER, P.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m.and from 7to iop.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connected with 

Patents, &c., conducted. 

Prospedtuses and full particulars on application to Prof Gardner 
at Berners College, 44. Berners-street, W. 

Yy'ater-Glass, or Soluble Silicates of Soda 
’ ' and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Work", Manchester. 
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1NJATIONAL TRAINING SCHOOL FOR 
INI COOKERY, Exhibition Road, South Kensington, London, 

s w President—His Grace the Duke of Westminster, K.G. 

The SCHOOL re-opened on Monday, September 8th, for the 
Autumn Session, with the following classes : 

COOKS AND STUDENTS. £ s. d. 
Scullery cleaning, for five lessons.. 10 a m. to 12 noon o 10 6 
Ten plain cookery demonstrations 10 a.m. to 12 noon o 10 o 
Ten high class demonstrations .. 2 p.m. to 4 p.m. 220 
Ten plain cookery praaice lessons 10 a.m. to 4 p.m. 220 
Ten high class praaice lessons .. 10 a.m. to 4 p.m. 330 
Single lessons in the newest entrees, 10s. 6d. the day. 

TRAINING FOR TEACHERS OF COOKERY. 
Teachers of cookery can now pass through a full course of twenty 

weeks training in cookery, and praaise in teaching at the National 
Training School for Cookery, South Kensington. The fee is £20. 

Ten Leaures on the “ Chemistry of Food ” will be delivered at the 
School by Professor Church, M.A., F.C.S., F.I.C., every Monday, at 
c n m , commencing Monday, Sept. 15. Tickets for the course, £1 is.; 
single lessons, 2S. 6d. Teachers in training admitted free to these 

^Special arrangements may be made for lessons in training colleges, 
elementary schools, ladies’ schools, and private houses. 

For further particulars apply to the Lady Superintendent at the 

School. 

\7tnLLOUGHBY BROS., Central Foundry, 
V V Plymouth, Makers of Plant for Sulphuric Acid and Super- 

. . . . 1 1 . . ' i „ U A rv, nmo IT ictl 1 lin O' 
» • mu u 1 11, , * . , 

phosphate Works, also for Tar and Ammonia Distilling. 
NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
nitre pots. The success of this invention being assured, we are 

prepared to Contrad for .fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom, 

Estimates and Plans furnished on application. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS, 

The Combustion of Sulphuretted Hydrogen, 
and its manufacture into Oil of Vitriol. 

This apparatus has been successfully working for a series of years 
at the Chemical Works, Frizinghall, Mr. Bradford (Messrs. Hunt and 
Illingworth’s), the perfefting of which was the result of an incalcu¬ 
lable amount of study on tne part of the proprietors. 

It is necessary, for the thorough and efficient working of the Plant 
to adopt as well their improved Plant for making Sulphate or 

^TEe'und^ersigned'are open to treat with any person wishful to adopt 

the P^exeUitors of the late Mr. Wm. Hunt, Mess-s. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stanord- 

Or MlT’hOS. ILLINGWORTH, Ukley, Yorkshire. 

SULPHATE OF AMMONIA PLANT. 

The Newest and Best Method known for 
Working from 300 to 2000 Gallons of Liquor per day. I am 

open to superintend the Erebtion of Plant, supply Plans and Specifi¬ 
cations for same, or will send my MODEL of the above Plant, made 
of glass and porcelain, and which is as near as possible a Model of 
above Plant, and can be prabtically worked, the produbt weighed and 
calculated according to quantity, &c„ of liquor used, thus testing 
efficiency of large apparatus. Price £2 2s., C. O. D., carriage paid to 
any part of Greft Britain.—Address, JOHN G. HARVEY, 11, Oxford 

Street, Sheffield. 

mineralogy and geology. 
NFW LIST of Collebtions of Minerals, Fossils, and Rocks, with 

-ilp. New List of Minerals for Chemical Purposes, Manufactures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books New List of Sebtions 
of Rocks and Minerals for the Microscope New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
ADDmatus, and Materials. Also Implements and Appliances for 

Prp^tafrre°ronnappeimanon m j'aMES^'. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 

London. 

o 

BECKER & SONS, 
manufacturers of 

CHEMICAL AND GOLD ASSAY BALANCES 

AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, slidingfront,counterpoised, to carry 30grammes 
in each pan and turn to £ milligramme,nickel plated pans £2 10 

Ditto, ditto, in mahogany glass case, polished black.£2 !3 

Sole Agents for England, Ireland, and Wales:— 

TOWNSON A MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp, 

or free on application. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE,| 
RED oxide 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON* 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Perchloride cf Iron, 
Sulphite and Hyposul¬ 

phite of Soda, 

Liquor Ammonite, 
Sulphide of Iron, 
Pure Acids, 
Chloride of Sulphur, 
Acetone, 
Chloroform, 
Aldehyde, 
Chlorate Baryta, 
Arsenic Acids, 
Fruit Essences for Con¬ 

fectionery & Liqueurs, 

also, 

Pure Photographic Chemicals of every kind. 
MANUFACTURED BY 

WILLIAM BAILEY & SON, 

Phosphates of Soda and 
Ammonia, 

Ethers , 
Bromides, 
Iodides, 
Scale and Granular Pre¬ 

parations. 

HORSELEY FIELDS CHEMICAL WORKS, 
WOLVERHAMPTON 

RG \N 1C M A T E R IA M E D I C A. 
By DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the aaive principles 
nf drues. Special appendix on the microscopic characters ot the 
starches in food and drugs. Copious index and qualitative courses 

or resins, &c. 

JAMES WOOLLEY, SONS, & CO., 

Published by W. Baxter at the Office of the South London School 
of Pharmacy, Kennington Cross, S.E.,and sold by Messrs. Simpkin 
and Marshall and Messrs. Bailliere, Tindal.and Cox. 

69, MARKET STREET, MANCHESTER, 

DEALERS in 

CHEMICAL AND SCIENTIFIC APPARATUS 
CHEMICAL REAGENTS, &c.f 

FOR THE USE OF 

Analysts, Science Teachers, and Manufacturers. 

Price Lists on application. 
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ON THE 

NON-EXISTENCE OF NASCENT HYDROGEN. 

Reduction of Potassium Perchlorate. 

By Dr. D. TOMMASI. 

A solution of chemically pure potassium perchlorate was 
submitted to the adtion of various reducing agents, and 
the following results were obtained :— 

(1.) The perchlorate treated with zinc and dilute sul¬ 
phuric acid at the ordinary temperature, is not transformed 
into chloride, even by the aid of heat. 

(2.) Magnesium and dilute sulphuric acid do not reduce 
the perchlorate, either in the cold or by the aid of heat. 

(3.) A certain quantity of perchlorate was dissolved in 
a concentrated and boiling solution of copper sulphate. 
Into this solution a piece of zinc was plunged, and im¬ 
mediately a violent readtion took place, and hydrogen was 
freely evolved, but the perchlorate underwent no reduction. 
Neither does any reduction take place when the per¬ 
chlorate is treated with sodium amalgam, zinc and potash 
by the aid of heat, &c., nor, indeed, with any of the prin¬ 
cipal reducing agents in ordinary use. 

Now, this perchlorate which undergoes no redudtion, 
although found in the presence of nascent hydrogen, is 
easily transformed into chloride by the adtion of a com¬ 
pound which does not set hydrogen free, viz., sodium 
hydrosulphite. The adtion of sodium hydrosulphite doubt¬ 
less takes place according to this equation:— 

4S02HNa + C104K = KCl+4S03NaH. 

During the adtion of zinc on sodium bisulphite no hy¬ 
drogen is evolved, but let us, on the contrary, admit that 
some is produced. How, then, can it be explained that 
this same perchlorate, which undergoes no redudtion by 
means of nascent hydrogen, as shown by sixteen different 
readtions, can be reduced by the hydrogen disengaged by 
the adtionjof zinc on sodium bisulphite. 

M. Wiirtz, in his Atomic Theory, declares himself to be 
in favour of the nascent state of bodies, and he explains 
it in these terms :— 

“ The special adtivity of hydrogen and oxygen gas 
in the nascent state is without doubt due to the circum¬ 
stance that in this case the atoms adt separately before 
being united to a congener in order to form the couples of 
which the molecules are composed. It is evident that 
this formation, which is a combination, ought to evolve 
heat. The separate atoms which are nascent, and not 
yet united to their fellows, are still provided with that 
heat, and are, as a consequence, so much the more adtive.” 
That the atoms of hydrogen are more adtive than its 
molecule we do not deny. It appears to us, however, un¬ 
likely that when the hydrogen is set free by a readtion, it 
can be in the state of isolated atoms. 

We know that copper, even finely divided, is very slightly 
attacked by hydrochloric acid at the ordinary temperature. 
Copper hydride, on the contrary, is decomposed very 
energetically. 

“ How can this fadt be explained,” justly remarks M. 
Wiirtz, “ if, to the affinity of chlorine for copper, be not 
added the affinity of the two atoms of hydrogen to form a 
molecule ?” 

But how are we then to understand that the hydrogen 
set free by this readtion can be found in the state of iso¬ 
lated atoms, since it is the very affinity of the two atoms 
of hydrogen that determines the readtion between the 
hydrochloric acid and the copper hydride ? 

What has just been said for copper hydride and hydro¬ 
chloric acid may be said equally for all the readtions 
producing hydrogen,—say, for example, the adtion of 
hydrochloric acid on zinc— 

ClH + ClH + Zn = ZnCl2+HH. 

In this case, as we know, there neither is nor can be any 
hydrogen in the state of isolated atoms, as M. Wiirtz 
thinks, and the special properties of nascent hydrogen 
can be attributed only to the calories which accompany 
hydrogen while it is being set free. 

Are we therefore to conclude that hydrogen can be 
adtive only in the molecular state ? Certainly not; for 
hundreds of examples prove to us, on the contrary, that 
ir. many cases it is not the molecule of hydrogen that 
acts, but its atom. 

An isolated atom cannot exist, and consequently it is 
devoid of properties. For an atom to exist it would be 
necessary for its molecule to contain only a single atom, 
as in the case of mercury, which in all probability is con¬ 
founded with its atom. 

Dr. J. H. Gladstone and Mr. A. Tribe have recently 
found that there is a great analogy between the effedts 
produced by nascent hydrogen, occluded hydrogen, and 
those obtained by the copper-zinc couple.* We are happy 
to find that the result of their researches coincides en 
tirely with our hypothesis, which, as is well known, con¬ 
siders the different allotropic states of hydrogen as 
ordinary hydrogen in different physical conditions.f 

Laboratoire de Chemie de I’Institut des 
Hautes etudes, Florence. t 

SOME EXPERIMENTS WITH VARTRY WATER. 

By JOSEPH FLETCHER, F.C.S., 
Membre de la Societe Chimique de Paris, &c. 

There is a Royal Commission now sitting to investigate 
the causes of the excessive death rate in Dublin, and 
although its principal business is with the public drainage 
and house sanitation, still the results of recent experiments 
with the water supply of the city may not be unwelcome 
to some of your readers who take an interest in such 
matters. 

The City of Dublin, and several of the outlying town¬ 
ships, are supplied from an artificial reservoir formed by 
damming the valley of the River Vartry. The works are 
on a large scale, and the supply is very abundant, allowing 
of a constant service at high pressure, besides a very large 
margin for waste. It is a water which upon analysis shows 
very little chlorine, 0-001155 per litre, or 0-8025 grains per 
gallon, which quantity is remarkably constant. It is of 
great softness, the hardness being only 3 degrees on 
Clark’s scale, and yielding a total solid residue, varying, 
as the result of many experiments, from 4 grains to 
6 grains per gallon. 

Two questions have been raised about this water. One 
is that it is largely contaminated with peat, and the other 
that its adtion upon lead is considerable. My experiments 
were made to throw some light upon these points. 

The Vartry is admittedly a peaty water, purified more 
or less by filtration ; but in the early mornings, when the 
service taps are first opened, it is often of a coffee colour, 
and vegetable filaments are abundant. I rejedted such, 
and took my samples at mid-day, when the water was 
uniformly clear. I have found an excellent means of 
observing the colour is to employ an inverted glass fern 
shade fixed upon a suitable stand, and filled with the water 
to be examined. It requires a good many litres to fill it, 
but where waters are studied at their source that does not 
matter. Samples which in the quart decanter arid the 
2-foot tube appear clear, or at most faintly turbid, when 

* Journal of the Chemical Society, April, 1879; Chemical News 
vol xxxix., p. gr. 

t Lee Mondes, September n, 1879. 

Non-Existence of Nascent Hydrogen. 
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viewed at a proper angle (from above through the con¬ 
cavity at the side of the apparatus) show a decidedly 
peaty tinge. This is very evident in the Vartry water. 
500 c.c. of the water evaporated gently to 50 c.c. presents 
the appearance of a strong solution of peat, large flocculi 
floating in the fluid : filtered, they remain upon the filter, 
and the filtrate showed a corresponding reduction of 
solid residue. 

My principal objedt, however, was to investigate the 
adtion of the water upon lead. The pieces of metal em¬ 
ployed were rolled so as to fit easily into a glass tube 
connected with the main supply. They were carefully 
washed in distilled water, dried in an air-bath at low tem¬ 
perature before and after the experiments, and handled as 
little as possible. The pressure at the tap was unfortu¬ 
nately not regular, which will account for some apparent 
discrepancies, but this will be arranged in future experi¬ 

ments. 

A piece of lead 127x7-6 centimetres, placed in the tube 
for 36 hours lost 70 milligrms.; in another 12 hours 
it again lost 70 milligrms.; 48 hours, nothing; 
30 hours, 40 milligrms.; total loss in 126 hours, 180 
milligrms. 

A second piece, 8-5x5 centimetres—After 26 hours lost 
15 milligrms.; in another 22 hours it further lost 
40 milligrms; 48 hours, 15 milligrms.; 36 hours, 
40 milligrms.; total loss in 132 hours, no milligrms. 

The piece employed in experiments No. 2 was cleaned 
and polished—After 32 hours it lost 5 milligrms.; 
in another 26 hours it lost 10 milligrms.; 48 hours, 
10 milligrms.; 60 hours, 20 milligrms.; total loss 
in 166 hours, 45 milligrms. 

Several experiments were then made with pieces of lead 
in still water, the principal being 14x2-5 centimetres. 

After 24 hours it gained 10 milligrms.; after another 
27 hours it gained another 10 milligrms.; and after 
another 56 hours it remained without change. 

The same piece, taken from the still water and placed 
in the tube—After 48 hours it lost 20 milligrms.; 
after another 24 hours it lost another 10 milligrms.; 
total loss in 72 hours, 30 milligrms. 

Again, a piece of lead 7-5 centimetres square was 
placed in a glass dish, into one end of which a stream of 
water was allowed to flow, but not in immediate contadt 
with the current: there was no change after four days. 

The results of these experiments indicate a water of 
great purity, chemically considered, but strongly impreg¬ 
nated with peat, having a very decided adtion upon lead 
when flowing through pipes of that material, but without 
adtion upon it when at rest, but rather leaving an organic 
deposit. 

I am making further experiments upon this water, which 
I shall have pleasure in submitting. 

ON SOME POINTS IN CONNECTION WITH 

AGRICULTURAL CHEMISTRY. 

At the recent meeting of the British Association for the 
Advancement of Science, held at Sheffield, Dr. Gilbert, at 
the request of the President of the Chemical Sedtion, gave 
some account of results obtained at Rothamsted, of which 
the following is briefly the substance :—He stated that, in 
the course of the experiments condudted there, wheat had 
now been grown for thirty-six years in succession on the 
same land, barley for twenty-eight years, oats for nine 
years, root-crops for more than thirty years, and beans 
also for about thirty years. Experiments on an adtual 
course of rotation had extended over thirty-two years ; and, 
lastly, experiments had been condudted on the mixed 
herbage of grass land, in Mr. Lawes’s Park, for twenty- 
four years. They found minor distindtions in the manurial 

requirements of different plants of the same natural 
family, but very great distindtions in the requirements of 
plants of different natural families. The gramineous 
crops are very low in their percentage of nitrogen, and 
yield but a small quantity of it per acre. Yet nitrogenous 
manures are very effedtive when applied to such crops. 
Leguminous crops, on the other hand, are very high in the 
percentage of nitrogen, and yield a large amount of it per 
acre. Yet nitrogenous manures are of little avail to those 
plants, and potash manure is especially effedtive. The 
difference in the manure-requirements of plants of some 
other natural families was also pointed out. 

Much more complicated, however, was the problem, 
when experiments were made upon the mixed herbage of 
grass land, where they might have'fifty or more species 
growing in association, representing perhaps twenty natu¬ 
ral families. It was at once found that the manures which 
most favoured gramineous crops, grown separately on 
arable land, brought forward the gramineous plants in the 
mixed herbage. Those, on the other hand, which favoured 
the Leguminosae, grown separately on arable land, brought 
forward the Leguminosae in the mixed herbage. The 
plants of other natural families also exhibited charadter- 
istic susceptibility to the manures employed. In fadt, any 
manure—that is, anything that increases the growth of 
any species—-induces a struggle, greater or less in degree, 
causing a greater or less diminution, or a disappearance, 
of some other species. Hence the twenty different plots, 
in the experiments in question, soon showed as many dis- 
tindt floras. Tables were exhibited illustrating the varia¬ 
tion in the number of species, which was in some cases 
fifty and in others under twenty; and the percentage by 
weight, and the amounts per acre, which the different 
natural families yielded, were also shown. 

There were very great differences, not only in the flora, 
but also in the charadter of development of the plants, 
degree of luxuriance, tendency to form leaf or stem, to 
mature or otherwise, and so on ; and, with these, there 
were also very great differences in the chemical composi¬ 
tion of the produce. The dry matter of the mixed herbage 
contained, per cent, in some cases ij times as much ni¬ 
trogen as in others ; and the amount of nitrogen in the 
produce per acre was three times as much in some cases 
as in others. The percentage of potash in the produce 
varied as one to two, and the amount of potash yielded 
per acre as one to five, in the different experiments, and 
there were considerable differences among the other con¬ 
stituents. The produce of the respedtive natural families, 
when normally developed and when ripe, may be said to 
possess a charadteristic composition within certain limits. 
Yet the composition varied immensely according to the 
conditions supplied, the species grown, and the charadter 
of development induced. Thus, the ash of the separated 
gramineous produce showed a variation in the percentage 
or potash of from about 24 to about 40 ; the ash of the 
leguminous produce, from 12 to 33 ; and that of the mixed 
produce of the other natural families, from 17 to 37. 

One point of especial interest was the difference in the 
amount of nitrogen taken up over a given area by plants 
of different natural families. The measurable, or as yet 
measured, annual deposition of combined nitrogen from 
the atmosphere was quite inadequate to account for the 
amounts taken up by the vegetation. Even unmanured 
land may lose more than this by drainage. It was as¬ 
sumed by some that some plants assimilated the free 
nitrogen of the atmosphere, whilst others did not; and if 
this were established many existing difficulties would be 
explained away. But Mr. Lawes and he (Dr. Gilbert) 
considered that the balance of the diredt experimental 
evidence on the point was decidedly against the supposi¬ 
tion of the assimilation of free nitrogen. The balance of 
existing indiredt evidence was also in favour of the sup¬ 
position that the different plants only took up combined 
nitrogen, and chiefly from the soil. It was shown, by 
reference to their experiments at Rothamsted, that in the 
growth of wheat or barley for many years in succession 
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on the same land, without nitrogenous manure, the 
annual yield of nitrogen in the crop gradually diminished. 
With this there was a diminution in the percentage of 
nitrogen in the soil. In the case of the root-crops, where, 
under similar conditions, the diminution in the annual 
yield of nitrogen was greater than in the case of the 
cereals, the diminution in the percentage of the nitrogen 
in the soil was also greater. In the case of beans there 
was also a diminution in the yield of nitrogen in the crop, 
but still much more was yielded over the later period than 
in either wheat or barley. The bean-field did not, how¬ 
ever, show a marked reduction of nitrogen in the surface 
soil. In the case of the mixed herbage experiments very 
much more nitrogen was yielded by the application of 
potash manure, in great part due to the increased growth 
of leguminous plants; and here they found a great reduc¬ 
tion in the percentage of nitrogen in the soil. In the case 
of clover, grown for many years in garden soil, the per¬ 
centage of nitrogen in the soil was also very largely 
reduced. Part of this reduction might be due to loss by 
drainage, and in other ways ; but the indication was that 
the Leguminosas had derived their nitrogen from the soil. 

Admitting that the sources of the whole of the nitrogen 
of vegetation were not conclusively made out, they never¬ 
theless considered that the existing evidence was against 
the idea of the assimilation of free nitrogen by plants, 
and in favour of the opinion that the nitrogen was mainly, 
if not entirely, derived through the medium of the soil. 
Independently of the combined nitrogen which soils re¬ 
ceive from the atmosphere, or by manure, most have large 
accumulated stores derived from past ages of vegetation, 
with perhaps greater normal annual supplies than at pre¬ 
sent, and certainly less removal, and therefore gradual 
accumulation. On this point it may be mentioned that a 
sample of Oxford clay, obtained in the recent Sub-Wealden 
exploration boring, at a depth of between 500 and 600 ft., 
showed, on analysis at Rothamsted, approximately the 
same percentage of nitrogen as the subsoil at Rothamsted 
taken to a depth of about 4 feet only. An acre of mode¬ 
rately clayey soil and subsoil may indeed contain several 
thousand pounds of combined nitrogen within the depth 
to which the roots of growing crops descend. 

ON THE FORMATION OF ROSANILINE. 

By JUSTUS WOLFF. 

The chemical process of the formation of rosaniline is 
much more complicated than it appears, and it is worth 
while to examine it in all its details. 

In order to manufacture magenta, a suitable mixture of 
aniline and toluydine is treated at an elevated temperature 
with an oxidising or dehydrogenating agent, which is 
an acid by itself, or with a neutral or basic oxidiser or de- 
hydrogenator in presence of an acid. The presence of 
an acid is one of the first conditions for the formation of 
rosaniline : without acid no rosaniline can be formed. 
The aCtion of the oxidiser or dehydrogenator takes place 
at a temperature equal to the boiling-points of aniline 
or toluydine, or their mixtures. 

Aniline possessing the lowest boiling-point in that mixture 
will be aCted upon in the first instance, until the boiling- 
point of a mixture of 2 molecules of aniline and 1 molecule 
of toluydine is reached, whereafter that mixture will be 
dehydrogenated, and so on. In the aniline salt, which is 
aCted upon by oxygen or any other dehydrogenator, the 
nitrogen is in a pentadic state, and therefore its nucleus 
forms with the acid a stable compound, which is not dis¬ 
sociated at the temperature of the boiling-point of aniline, 
consequently the oxidiser can aCt only on the phenyl 
nucleus of the aniline, eliminating one hydrogen. 

Oxygen, being a dyad, requires two hydrogens^ and there¬ 
fore one oxygen will aft on the phenyl-nuclei of two 
molecules of aniline salt, eliminating one hydrogen of 

each phenyl nucleus, and producing in each of them one 
free atomicity, by which they combine together. 

For the sake of simplicity I take in the following 
formulae hydrochloric acid as the acid combined with 
aniline :— 

H>NHaC6H5 + C6H5NHa <^ + 0 = 

=^nh2c6h4-c6h4h2n<^+ h20. 

The resulting molecule represents an aniline, in which 
one hydrogen is substituted by the complex CsH4NH2, 
and therefore it can saturate only one acid molecule, 
especially at the high temperature of 182°. 

On that account the acid contained in the dehydrogenated 
aniline, which'is substituting one hydrogen in the original 
aniline, will separate from its nitrogen appendix, whereby 
the latter is exposed to the adtion of the oxidiser and loses 
one of its hydrogens. 

H H 

I I ^ci 
N - C6H4 - C6H4 - N<h + O = 

H H 
H H 

= -n-c6h4-c6h4—nCh+ho. 

H 

Here we have a compound molecule with one free 
affinity, besides an oxygen compound with a free affinity 
too. The latter adts on a new molecule of aniline salt, 
eliminating one hydrogen of its nucleus, and thus pro¬ 
duces a compound with a free affinity, by which it will 
combine diredtly with the above molecule. 

H H 

HO + ^NH2 - C6Hs + - N - C6H4 - C6H4- ikg= 

H 
H H H 

= Ha0 + 9J>N - C6H4 - N - C6H4 - C6H4~ N>2. 
H | | 

H H 

The last-formed molecule represents an aniline, in 
which one phenyl nucleus hydrogen is substituted by the 
complex— 

H H 

I I 
n-c6h4-n-c6h4- 

I 
H 

As such it is not able to combine with more than one 
acid molecule, especially at the high temperature of 182°, 
and therefore it will separate with the last added acid 
molecule, by which readtion a change of atomicity of the 
next situated nitrogen is produced, and consequently 
the respedtive nitrogen appendix dehydrogenated— 

H H H 

N - C6H4 - N - C6H4 - C6H4 - NC^1 + 0 - 

H H 
H H H 

I I I 01 
= — N — C6H4 - N - C6H4- C6H4 - N + HO - 

I H 
H 

In this complex the acid is completely saturated, and is 
not able to take up another phenylene compound, and 
therefore the hydroxyl will not adt upon afresh molecule of 
aniline salt but on the above compound, and will elimi¬ 
nate one hydrogen of it, which latter is offered for this 
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action in the nitrogen appendix NH2| joined to the acid 
molecule. 

H H 

- N - C6H4 - N - CcH4 - C6H4 - NCg1 + HO = 
H 

H 
H H H 

= - N - C6H4 - N - C6H4 - C6H4- N: 
'Cl 
'H * 

The last given compound has two free atomicities in 
its nitrogen appendices, which therefore will combine 
together, and thus form a closed chain or ring, representing 
the violaniline molecule— 

H H H 

N - C6H4- N — C6H4- C6H4- N 

I ' I 
0 I'¬ 

ll 

C6H4-C6H4-N= 

I I 
N - CcH4 - N 

-Cl 
'H 

= Violaniline hydrochloride. 

II H 

The formation of violaniline starts at a temperatureequal 
to the boiling-point of aniline, and ends as soon as the 
boiling-point of a mixture of two molecules aniline and one 
molecule toluydine is reached, viz., 1880. From 188° 
upwards begins the formation of mauvaniline in a manner 
similar to that of violaniline. 

In such a mixture the oxygen adls in the first instance 
on that part which possesses the lowest boiling-point, con¬ 
sequently on the aniline. Two molecules of aniline being 
present, the oxygen adts on the two phenyl nuclei of them 
by eliminating one hydrogen of each, in consequence of 
which they combine together by their free atomicities, 
which are thus coming forth. 

H 

Cl- 
H' 5NH2-C6H5FC6H5-N: 'Cl 1 Q — 

'H+u- 

H 
H 

H 

= - C6H4- C6H4- NC^-F HaO. 
I I H 

H FI 

This compound, representing an aniline, in which one 
hydrogen is substituted by- 

FI 

I 
n-c6h4- 

H 

can therefore combine with only one acid, and on that 
account has to separate with the other acid molecule. In 
that manner a change of atomicity takes place in the 
nitrogen, and in consequence of it this nitrogen appendix 
will be adted upon by the deh}nlrogenator, eliminating one 
hydrogen of it. 

H H 

n-c6h4-c6h4-n<ci+0= 

H H 
H H 

= -n-c6h4-c6h4-n; :h+ho. 

H 
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The last compound, not being able to saturate the acid 
molecule completely, and possessing one free atomicity in 
presence of a dehydrogenator, the latter will adt on a fresh 
molecule, which in this case is toluydine, and eliminate 
one hydrogen of its methylene appendix, thus creating a 
free atomicity in it, by which the toluene compound joins 
the above complex. 

H H H 

HO - + - C6H4CH3+ - N - C6H4 - C6H4- N<^ 

H 
H H 

H 

pi I I I PI 
= „ >NC6H4CHa - N - C6H4- C6H4 - NOV + H20. 

I 1 
H H 

This last compound represents an aniline, in which one 
hydrogen is substituted by the complex— 

H H 

I I 
N - C6H4CH2 - N - C6H4- 

H 

and which therefore can combine with only one acid mole¬ 
cule, and on that account it has to separate with its second 
acid molecule. By this adtion the nitrogen next to this 
second acid molecule changes its atomicity, and is subse¬ 
quently adled upon by the oxygen, and one of the hydro¬ 
gens combined with it is eliminated. 

H H H 

1 I In 
N - csh4ch2- n -c6h4- c6h4- nOv + o = 

H 
H 

H 
H H 

= - N - C6H4CH2 - N - C6H4 - C6H4 - NCg1 + HO. 
H 

H 

In that last compound the acid molecule is completely 
saturated, and therefore the compound cannot take up 
another phenylene nucleus, on account of which the hy¬ 
droxyl does not adt on a fresh aniline or toluydine salt, 
but on the compound itself, by eliminating a hydrogen, 
which can only be that in the NH2 appendix, nearest to 
the acid molecule— 

H H H 

N-C6H4CH2 = N = C6H4-C6H4-N<;£I + HO = 

H 
H FI H 

==N-c6h4ch2-n-c6h4 -C6H4-N<£!. 

! 
Both free atomicities of the extreme nitrogens join 

themselves together, thus forming a closed chain, repre¬ 
senting mauvaniline. 

H H H 

Or— 

N - C6H4CH2 - N - C6H4 - C6H4 - N 

I I 

H H 

c6h4-n-c6h4-n< 
I I 

N - C6H4CH2 - N 

Cl 
H 

= Mauvaniline hydrochloride. 

H H 

As stated above, the formation of mauvaniline begins at 
1 about 1880, and goes on until the boiling-point of a mix- 
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ture of one molecule of aniline and two molecules of 
toluydine, viz., 1930, is reached, at which point commences 
the formation of rosaniline. 

In treating a mixture of one molecule of aniline and two 
molecules of toluydine with an oxidising or dehydrogen¬ 
ating agent, the lower boiling constituent will be adted 
upon first, and this is in that case the aniline which by 
that adtion loses one of its phenyl nucleus hydrogens, 
whilst the oxygen is converted into hydroxyl, adting on a 
fresh molecule in the mixture; and in this case toluydine 
eliminating one hydrogen of the latter’s methylene 
appendix. 

Thus we have a phenylene-amine with a free atomicity, 
and a toluene-amine with a free atomicity, by which they 
both combine together, forming the following compound:— 

H H 

which can combine with only one acid molecule, will 
separate with its second acid molecule, and thus expose 
its nitrogen appendix, nearest to that second acid molecule, 
to the adtion of a dehydrogenator, which eliminates one of 
its hydrogens. 

H H H 

| - C6H40HS J C6H4CHa - C6H4- ^ + o - 

H H 

H H H 

^C1 
N -C6H4CH3.- N -C6H4CH2-C6H4-NC.^l + H 0. 

H 

g>N - C6H4CH3 + C6H5-N<^I + 0 = 

H H 
H H 

~ H>N - C6H4CH3- CeH4 - N<^ + H20. 

H H 

This compound representing an aniline, in which one 
hydrogen is substituted by the complex— 

H 

I 
N-CcH4CH3- 

H 

can combine only with one acid molecule, and therefore 
separates with the second one, leaving its nitrogen appen¬ 
dix to the adtion of oxygen, which latter eliminates one 
hydrogen. 

H H 

1 I Cl 
N-C6H4CH2-C6H4--N<~1 + 0 = 

H H 
H H 

I I Q 
= N — C6H4C H2C6H4 — N<~* + HO. 

The group H^O— coming forth in the last readtion 
adts, as described above, on one of the hydrogens of the 

I nitrogen appendix joined with the acid, and eliminates 
' this hydrogen. 

Here, as in the formation ofviolaniline and mauvaniline, 
both the nitrogens combine by their free atomicities, and 
form thus the closed chain representing the strudtural for¬ 
mula of rosaniline. 

In this formula we see that a toluene nucleus is combined 
diredtly with a phenylene nucleus, whilst in Liebermann’s 
formula two toluene nuclei are joined together, which is 
inconsistent wtth the mode of the formation of rosaniline. 
Libermann’s formula would have to be based on the sup¬ 
position that the higher boiling toluydine is dissociated or 
adted upon before the much lower boiling aniline, which 
contradidts experience, and is improbable. Therefore we 
ought to give the preference to the formula being in confor¬ 
mity with the formation of rosaniline. This formula is— 

N N N 

I I I 
N - C6H4CH2~ N - C6H4CH2 - C6H4- N, 

L_,_J 

H 

I 
CsH4CH2-C6H4-N 

I I 
N - C6H4CH3 - N 

H 

The hydroxyl coming forth by this process adts on a 
fresh molecule of toluydine, eliminating one of its me¬ 
thylene hydrogens, by which a free atomicity is produced. 
By that free atomicity the formed toluene amine hydro¬ 
chloride combines with the last derivated molecule :— 

H H H 

ri I I I 
OH + tt^N — c6h4ch3 + N -c6h4ch2-c6h4-n = 

H H 
H H 

Cl- 
= H20 + - c6h4ch3 - n - c6h4ch2 - c6h4 - 

H 
H 

— N : 

I 
H 

-Cl 
■H 

Or- 

H 

Whilst that of Liebermann is— 

H H 

H 

H 

Or- 

N - C6H4- N - C6H4CH2 - CH2C6H4- N 

I I 

H 

I 
ch2c6h4-n-c6h4 

I I 
ch2c6h4-n- n 

I ! 
H H 

According to our formula leucaniline would be— 

H H H 

I I I 
N - C6H4CH3- N - C6H4CH2-C6H4-N, 

H H 

The latter complex representing aniline in which one 
hydrogen is substituted by the complex— 

H H 

=n-c6h4ch2-n -c6h4ch3, 

A 

Or— 
H H 

n-c6h4ch2- c6h4-n-h 

I 
c6h4ch2n-h 

I 
H 
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All reactions and decompositions of rosaniline and its 
salts can be explained as well by this new formula as by 
that of Liebermann. According to the different isomeric 
toluydines contained in the commercial aniline for red dif¬ 
ferent isomeric rosanilines will exist. 

Rosenstiehl’s pseudo-rosaniline, made out of aniline and 
ortho-toluydine, would be represented by the following 
formula:— 

H H H 
| 1*2. | 1-2 | 

N - C6H4CH2 - N - C6H4C H2 - C6H4 - N 

L ■ _ I 
Or— 

H H 

I I’2 | 

N-C6H4CH2-C6H4-N 

I / 
C6H4 CH2 - N-H 

1*2. 

The commercial aniline for red contains, besides aniline, 
ortho- and para-toluydine, according to Beilstein and 
Kuhlberg and Rosenstiehl, both of which wiil contribute 
to the formation of rosaniline. 

The boiling-point of ortho-toluydine being lower (1970) 
than that of para-toluydine (198°), the former will be aCted 
upon the first, and therefore joined to the phenylen 
nucleus, and thus the formula of normal rosaniline will 
be— 

H H H 

I I-4- I 1-2 I 
N - C6H4CH2 - N - C6H4CH2 - C6H4 - N 

According to Rosenstiehl (Bull. Soc. Chim., [2],xi., 
267) commercial magenta contains, in addition to 
rosaniline, an isomer of it, which he calls para-rosan:line, 
as it is formed entirely of aniline and para-toluydine. 

Para-rosaniline. 

H H H 

I i’4* I i*4 I 
N - C6H4CH2 - N - C6H4CH2 - C6H4 - N 

There is a possibility of the existence of other 
rosaniline isomers than those named above, as perhaps 
those derived from meta toluydine and aniline alone, or 
combined with the ortho- or para-toluydine, but they are 
not known at present. As all the aniline in the commer¬ 
cial aniline for red by the rosaniline process is used up 
for the formation of colouring matters, only toluydine 
salts remain, causing the formation of chryso-toluydines in 
a way similar to that of rosaniline, &c., as soon as the 
boiling-points of the respective toluydines are reached. 

The boiling-point of aniline being 182°, that of toluydine 
say 198°,* then the boiling-point of a mixture of two mole¬ 
cules of aniline and one molecule of toluydine is 1880, and 
that of a mixture of one molecule of aniline and two mole¬ 
cules of toluydine is 193°. The greater the difference be¬ 
tween the boiling-points of such mixture the more decom¬ 
position takes place between these boiling-points, and 
therefore the quantities of the colouring matters produced 
are proportionate to the respective differences of boiling- 
points in a judiciously chosen mixture. 

Boiling-point of aniline = i82°; of two anilines and one 
toluydine = 1880; difference = 6. 

Boiling-point of one aniline and two toluydines = 193°; 
difference = 5. 

Boiling-point of toluydine= 198°; difference = 5. 

* The three different toluydines have three different boiling-points; 
198’ may be considered to be the average. 

Rosaniline. 

If a mixture of 10*5 parts of aniline and 5*5 parts of 
toluydine would be completely converted into colouring 
matters by the rosaniline process, a little less than 
6 parts of violaniline, 5 parts of mauvaniline, and 5 parts 
of rosaniline are coming forth. If the proportion of aniline 
would be greater, a larger quantity of violaniline would be 
produced, and the yield of rosaniline would then be the less 
in proportion. If the proportion of toluydine would be 
greater larger quantities of chryso-toluydines would be pro¬ 
duced, lessening the proportions of rosaniline too. 

Praftically, this process never takes place without for¬ 
mation of chryso-toluydines, the last being produced nearly 
simultaneously with the last produced quantities of 
rosaniline. 

In the rosaniline process, practically the above-given 
quantities of aniline are converted completely in the above¬ 
given proportions of colouring matters ; and thus, if we 
allow 2 parts more of toluydine for the formation of chrys- 
aniline in addition to the 5^ parts of toluydine, we see 
that 18 parts of a mixture of io'5 parts of aniline and 
7’5 parts of toluydine will yield nearly 6 parts of viol¬ 
aniline, 5 of mauvaniline, 5 of rosaniline, and 2 of chryso- 
toluydines, which is the greatest yield of pure and dry 
rosaniline crystals ever reached in practice. 

It is evident that this yield cannot be increased at all, 
as we cannot alter the boiling-points of aniline and those 
of toluydines. The nearer the boiling-points are to one. 
another, the more of the mauvaniline and rosaniline 
would be produced, and the less of violaniline and chryso- 
toluydines. 

100 parts of a mixture of about Co parts of aniline and 
40 of toluydine are converted through the rosaniline pro¬ 
cess into colouring matters yielding 28 per cent pure and 
dry rosaniline, which represents 33-6 per cent of magenta 
crystals, with 7 percent moisture. This would represent 
the largest yield of pure magenta crystals which could be 
reached. The greatest yield ever reached was not quite 
33 per cent with arsenic acid, and 32 per cent of pure 
magenta crystals can be considered as a very good pro¬ 
duction ; whilst with nitro-benzene never a yield over 30 
per cent of pure magenta crystals has been attained, the 
used quantity of nitro-benzene calculated as aniline. 

To find the best proportions of aniline and toluydine for 
the manufacture of magenta, we have to take the above 
given proportions and add to them an allowance for the 
quantities of aniline aud toluydine which distil over in the 
rosaniline process, and are recovered also by steaming off 
the melt. This is a matter of practical experience, and 
varies according to the size of the charges and other cir¬ 
cumstances. 

Coupier affirms that by treating his toluydine, which 
he declares to be a mixture of meta-toluydine (the latter is 
actually ortho-toluydine) and para-toluydine, with arsenic 
acid and hydrochloric acid he obtains from 40 to 50 per 
cent of rosa-toluydine, which is a confirmation of the 
above-given sentence, that the nearer the boiling-points 
the higher the yield of rosaniline, or, in that case, rosa- 
toluydine. 

This thorough examination of the rosaniline process 
has led us to a more probable structural formula of 
rosaniline, to the explanation of the faCt that the 
yield of rosaniline can never be higher than 30 per cent 
from 100 aniline for red, and to the respective positions of 
the nitrogen and methylene appendices in the three iso¬ 
meric rosanilines known at present. 

Adulteration of Geranium Oils.—M. Jaillard.—The 
author detects fatty oils, gum resins, and other liquid 
hydrocarbons as follows:—Into a test-glass are poured 
5 c.c. alcohol at 70 per cent, and 6 drops of the oil in 
question, and the whole is well shaken up. If the oil is 
pure it remains bright and clear, while sophisticated 
specimens turn milky. This process is of course not 
available for the detection of cheaper ethereal oils.— 
Wochenschrift Oel und Fett Handel. 
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PROCEEDINGS OF SOCIETIES. 

MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Ordinary Meeting, April 15, 1879. 

J. P. Joule, D.C.L., LL.D., F.R.S., &c., President, in 
the Chair. 

“ Mineralogical Notes," by Charles A. Burghardt, 
Ph.D., The Owens College. 

Precious Garnet (Almandine) from Ramsbottom, Lancashire. 

A few days ago I received a small specimen of rock from 
a former pupil of mine (Mr. J. F. C. Sieber), accompanied 
by a note, in which the writer gave particulars respecting 
the locality in which the rock was found, and asked me to 
examine certain red granules present in the rock in order 
to ascertain whether they were garnets or not. The rock 
itself is a conglomerate of milky quartz grains (varying 
considerably in size), cemented together with silica and 
calcium carbonate; and disseminated throughout this 
conglomerate are the garnet grains in question, the whole 
constituting a 14-feet “ fault ” in the coal seam known as 
the Sand-rock or Featheredge Seam in the “ Shipperbottom 
Mine,” near Grant’s tower at Ramsbottom. The coal 
from this mine is accompanied by a shale, which contains 
a very considerable amount of sulphate of aluminium, as 
it effloresces on being exposed to the adtion of the air ; be¬ 
coming eventually perfectly white like a piece of chalk. 
A microscopical examination of the rock showed the gar¬ 
nets to be very irregular in form and to vary considerably 
in size, the largest attaining a width of about 2*25 m.m., and 
the smallest about 075 m.m. They exhibited no distinct 
crystalline form, but a peculiar indented appearance was 
observed on the surfaces of some individuals, whilst others 
were pebble-like, somewhat convex, and rounded off as 
though they had been mechanically aCted upon by water. 
The quartz grains did not exhibit the slightest trace of 
crystalline form, but were rounded off, and pebble-like. ( 
Both the garnets and the quartz grains could be extracted 
from the matrix, a cast of their forms being left behind. 
The red grains fused easily and quietly before the blowpipe 
to a blackhead, which was not, however, magnetic : they 
were somewhat attacked by hydrochloric acid, with a 
slight separation of powdery silica; the presence of iron 
was also detected. The hardness of the mineral was 7*5, 
and its specific gravity 4-09 at 90 C. I hope shortly to 
determine the chemical composition. A microscopical 
examination of the garnet grains showed them to be crys¬ 
talline, exhibiting certain marked peculiarities, and after a 
careful examination of many of them I came to the con* 
elusion that the form in which they crystallised was the 
rhombic dodecahedron. I had previously proved them to 
be crystals of the regular system by examining the grains 
in polarised light and finding them to be isotropic. The 
crystals were built up out of myriads of minute laminated 
abnormal rhombic dodecahedrons, two faces of which have 
been enormously developed at the expense of the other 
faces. These laminae are arranged parallel with each 
other in positions corresponding to each face of a rhombic 
dodecahedron, the indentations observed upon the indistinct 
crystal faces of some individuals being caused by this 
peculiar laminated growth. The laminae vary from 0-0282 
m.m. to o-x88o m.m. in length, from o'oi88 m.m. to 0-1504 
m.m. in width, and from 0-0031 m.m. to 0-0045 rn.m. in 
thickness. The colour of the garnets (for such the crys¬ 
tals undoubtedly are) is light rose-red, and coupling this 
with their transparency and chemical properties there can 
be no doubt that they are alumina-iron garnets, or 
almandine. On examining some of the laminae under the 
microscope I observed that they contain enclosures, which 
were mostly fluid cavities or “ gas-pores,” also here and 
there cracks and rifts, filled with a white substance, which 
most probably was calcite. On some of the laminae there 

was a separation out of a greenish mossy substance, which 
I believe to be ferric oxide, and on one individual I observed 
a few specks of iron pyrites. It is somewhat difficult to 
draw a conclusion as to the origin of these garnets in such 
a locality. From the microscopical examination of the 
rock it would appear that the cement and the garnets 
were both, in a soft and pasty condition, the latter being 
probably formed whilst in the pasty matrix and prevented 
from attaining a normal development. It is a well-known 
fadt that crystals which have formed in a free space or in 
a liquid mass, which has not exerted any retarding influ¬ 
ence upon the force of crystallisation, always exhibit well 
defined faces and angles, whilst the opposite conditions 
result in abnormal growths such as the garnet crystals 
just referred to.' The quartz grains were probably formed 
previously to the garnets, as they appear to be waterworn 
pebbles, and were most likely carried along with the semi¬ 
paste like mass which contained the constituents of garnet 
and calcite in its substance. When the paste hardened, 

. the quartz grains and the garnets were enclosed in the 
manner exhibited on the specimen of rock from Rams¬ 
bottom. All the constituents of garnet were at hand, 
namely, aluminous shale, which would furnish the alumina 
and silica, and iron pyrites, which would furnish the iron, 
whilst water impregnated with calcium carbonate, adting 
upon the shale and iron pyrites, would bring about the 
necessary chemical changes, calcium sulphate being 
formed and carried away, and the garnet solution (if such 
a term may be used) could then crystallise out. From 
the formation and the locality in which the garnets were 
found it is quite certain that their origin was aqueous. 
Another explanation of the occurrence of garnet in the 
conglomerate may be as follows, viz.—Garnet is a very 
common accessory of crystalline rocks, occurring mostly 
in slates of various kinds, such as talc slate, mica slate, 
chloritic slate, and aluminous slate; it also occurs in 
gneiss, granite, porphyry, serpentine, and granular lime¬ 
stone. One or more of the above-mentioned rocks con¬ 
taining crystallised garnets already formed were disinte¬ 
grated by the adtion of water, and the resulting debris 
(consisting of grains or pebbles of quartz and garnets) was 
carried away and deposited in a semi-fluid mass of silica 
and calcite, and thus cemented together. The question 
which next arises is, where and what is the original garnet 
rock in the neighbourhood of Ramsbottom ? is it perhaps 
the aluminous shale ? This problem still remains to be 
worked out. It is evident, however, at once on examining 
the conglomerate that there is a large excess of quartz 
grains present, with a very fair sprinkling of garnets; 
whilst the cement is not present in any great amount. An 
examination of thin sedtions of this rock under the micro¬ 
scope may clear up some doubts and throw further light 
upon its origin. 

Fibrous Rock-salt (Sodium Chloride). 

This anomalous formation has always been an interesting 
one on account of the strong cubical “ habit ” of rock-salt, 
all other forms than that of a well-defined cube being rari¬ 
ties. The fibrous formation is not due to a crystallisation 
of the sodium chloride in another system than the regular 
system, but is explained by an abnormal development of 
four cubical faces parallel to one axis, which may with 
propriety be called the prismatic axis. So far as I am aware, 
the formation of fibrous rock-salt has not been explained. 
Having the well-known fadt before me, viz., “ the influence 
exerted upon the crystal form of a body crystallising out 
of its solution by the presence in that solution of a small 
quantity of a foreign body,” I thought it probable that a 
similar effedt might be produced upon the growth of sodium 
chloride crystals by the presence of a foreign body or 
bodies. In order to ascertain this I made a strong satu¬ 
rated solution of ordinary table-salt, filtered it, and preci¬ 
pitated out most of the salt by passing hydrochloric acid 
gas into the solution. The liquid was drained off from 
the precipitated salt, and allowed to evaporate very slowly 
for several days in a narrow necked flask, and then laid 
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aside to cool. I then observed amongst the mass of ordi¬ 
nary salt numerous long well-developed prisms. Some of 
these prisms were an inch or more in length, and some¬ 
times terminated by a broad cube. Others, again, were 
twinned according to the usual law, viz., “ the twin plane 
a face of the odtahedron.” I observed that many of the 
cubical crystals were somewhat bent, and resembled 
closely the bent barytes crystals of the prism and basal 
terminal plane in combination. Nearly all the crystals 
(prismatic and cubical) were opaque or almost so, and of 
a very white colour. In addition to free hydrochloric 
acid, I found in the solution a quantity of magnesium sul¬ 
phate and magnesium chloride, and it is to the peculiar 
retarding adtion of these substances, either together or 
singly, that I ascribe the general formation of fibrous rock- 
salt ; for they could easily occur naturally in any rock-salt 
formation. As sulphate of magnesium and chloride of 
magnesium are constituents of sea-water, and generally 
present in all waters flowing from rocks, either crystalline 
or sedimentary, their presence during the deposition of 
rock-salt is ensured, whilst the presence of hydrochloric 
acid would also be possible if a slight rise of temperature 
took place during the deposition, it being a fadt that mag¬ 
nesium chloride gives off hydrochloric acid during evapora¬ 
tion at comparatively low temperatures. 

In the discussion which followed the reading of the above 
paper Mr. Binney, F.R.S., read an extradt from Trans. 
Man. Geol. Soc., vol. i., p. 87, to the following effedt, 
viz.:— 

“ ‘ On the Marine Shells found in the Lancashire Coal 
Fields,’ by E. W. Binney. 

“ Immediately above the ‘ Rough rock ’ at Birtle Dean, 
near Heywood, is the Featheredge coal, about two feet 
thick; this seam has a roof of one yard in thickness, con¬ 
sisting of black shale which is full of the Pedten, Goniatites, 
Povidonia, &c., mixed with various species of Ferns, 
Lepidodendra, and Sigillariae. It is a singular fadt that 
the black shale has scarcely ever been seen on the roof of 
this coal, except at Messrs. Ramsbottom’s Colliery, at 
Birtle Dean. At Fecit, within two miles of the last named 
place, and other localities, the roof of the coal consists of 
a coarse conglomerate of quartz pebbles, containing 
numerous garnets and crystals of carbonate of barytes, 
generally presenting a water-worn appearance. I have 
also observed small pieces of opal imbedded in this rock.” 

NOTICES OF BOOKS. 

Science Teachings in Living Nature. A Popular Intro- 
dudtion to the Study of Physiological Chemistry and 
Sanitary Science. By W. H. Watson, F.C.S., F.M.S. 
London : E. Stanford. 

This book labours under the disadvantage of being, to a 
very great extent, an Ileas post Homerum. Had it ap¬ 
peared prior to such well-known and popular treatises as 
Johnston’s ■“ Chemistry of Daily Life,” Lewes’s “ Physi¬ 
ology of Daily Life,” and others which might be men¬ 
tioned, it would have achieved and deserved a great 
success. As the case adtually stands, however, containing 
little either in fadts or in conclusions which may not be 
found in the works just referred to, we fear it will be 
regarded as anticipated. 

Although the author’s teachings are upon the whole in 
accordance with what is regarded as demonstrated, there 
are a few cases where we find statements either question¬ 
able in themselves or capable of being misunderstood by 
the unscientific reader, for whom the book is avowedly 
compiled. 

Thus in the Introdudtion (p. x.) we are told that “ the 
brains of the wise . . . are explained by the necessary 
application of chemical science.” This sentence may 
convey the impression that chemistry has succeeded in 

throwing a light upon the connedtion between intelligence 
and that part which we assume to be its organ, and in 
discovering a difference in composition or molecular ar¬ 
rangement between the brain of the wise and of the 
unwise. Mr. Watson must be well aware that no such 
explanation has been given, and that the manner in which 
the brain subserves the adtion of the reasoning principle 
within us is scarcely less a mystery to us than it was to 
our rudest forefathers. 

On page g the author contends—as was at one time very 
generally believed, and as is still held by General Plea¬ 
santon and his followers—that “ the value of light in rela¬ 
tion to life depends, up to a certain point, upon the amount 
of the blue and violet rays which it contains.” This view 
is not in harmony with the results of more recent observa¬ 
tions, nor does it agree with certain conclusions quoted by 
the author on a subsequent page. 

In the outset of Chapter II. Mr. Watson seems to ad¬ 
here to the old supposition, now abandoned, that the 
respiratory process in plants and in animals is essentially 
different and opposite. Thus he writes :—“ Fungi are a 
peculiar exception to this rule, for their breathing fundtions 
resemble those of animals rather than those of plants.” 
It is now known—see, e. g., Prof. Allman’s Presidential 
Address at Sheffield—that the respiration, stridtly so- 
called, of animals and plants is identical, oxygen being in 
each case absorbed and carbonic acid evolved. In plants, 
however, during daylight, the respiratory process is masked 
by the much more adtive process of nutrition, in which 
carbonic acid is decomposed, its carbon assimilated, and 
its oxygen liberated. Mr. Watson is doubtless aware of 
this distindlion between vegetable respiration and nutri¬ 
tion, and of the identity of the breathing process in the 
two great organic kingdoms; but we fear that the reader 
will fail to find it in his pages. 

On page 67 we read—“ It has been well said that a bad 
theory is worse than none at all.” With this dictum we 
can agree only to a very limited extent. Even a bad 
theory gives a definite charadter, which might otherwise 
be wanting. The mischief begins when men ignore or 
garble fadts which cannot be made to chime in with their 
theories. The dodtrine of phlogiston—which, by the way, 
was not held in ancient times—was useful in the earlier 
part of its existence. 

Turning over the leaf we come upon a passage which 
we must beg to quote:—“ Lavoisier, whose history is 
perhaps the most noteworthy of any philosopher either 
before or since, was put to death owing to the scientific 
opinions which he held ; and looking through the histories 
of science generally, I think we cannot fail to notice that 
religion has from very early times been a damper to the 
progress of science.” 

We certainly never before heard it insinuated that any 
of Lavoisier’s scientific opinions were objedted to by the 
heads of the Revolution. The charge on which he was 
arraigned and condemned was that, in his capacity of 
Fermier-General, he had connived at the adulteration of 
certain tobacco. The judges certainly declared that “ the 
Republic had no need of chemists,” but this by no means 
bears out Mr. Watson’s assertion. However this may be, 
anyone reading the sentence we have quoted can scarcely 
avoid inferring that Lavoisier’s persecutors were ecclesi¬ 
astics, or were adtuated by a religious motive, whilst in 
point of fadt they were mainly atheists ! We admit that 
“scientific savans,” as Mr. Watson calls them, have been 
oppressed by “ clericals.” But we think the future ene¬ 
mies of Science must be sought elsewhere. Let it once 
be understood that she has no word of cheer for those who 
would thrust God out of the universe, and that her teach¬ 
ings—contrary to the vain fears of Virchow—are hostile 
to “ social democracy,” she will find enemies who merely 
wait their opportunity. 

Towards the end of the work we are told that “ most of 
our large towns are now supplied [with water] from the 
Lake Distridts.” This assertion deals probably with the 

1 future rather than the present. 
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We should suggest to Mr. Watson a reconsideration of 
the passages to which we have called attention. 

Lectures on the Theory and Control of Infectious Diseases. 
By Jas. B. Russell, M.D., Medical Officer of Health. 
And on Air, Water Supply, Seivage Disposal, and Food. 
By W. Wallace, Ph.D., F.C.S., City Analyst. Glas¬ 
gow : Maclehose. London : Hamilton, Adams, and Co. 

It has often been remarked that the number of chemical 
manuals produced in this country is out of all fair propor¬ 
tion to our yield of chemical research. In like manner it 
might be said that the progress of rational measures for 
the promotion of public health has been scarcely in ac¬ 
cordance with the number of sanitary treatises, ledlures, 
and speeches with which we are favoured. Indeed—save 
among those whose official duties compel them to labour, 
in season and out of season, at the repression of infectious 
disease, and, on the other hand, among the more favoured 
few to whom sanitary movements have brought emolument 
and celebrity—the interest in the subjedt is perceptibly 
declining. Ten years ago, for instance, the disposal of 
sewage was often eagerly and intelligently discussed 
among persons casually meeting, e.g., in public convey¬ 
ances. This excitement has died out, and the average 
John Bull is perhaps a little too ready to pronounce the 
various systems of sewage-treatment to be mere costly 
humbugs; sport, possibly, to engineers, but death to the 
rate-payer. That the ledtures before us contain a great 
amount of interesting matter, the names of its authors 
will be a sufficient guarantee. Of the many passages 
which might claim especial comment, space will permit 
the notice of a few only. Thus in a quotation from Dr. 
Farr, with which Dr. Russell’s first ledture opens, we find 
it mentioned that “ they ”—i. e., infectious diseases—“ take 
the lives of criminals that justice has not condemned.” 
Surely in so far these diseases render a great service to 
society, and save justice much trouble. On the important 
subjedt of density of population as affedting mortality, we 
find the persons per square mile in the Manchester Dis¬ 
trict given as 12,357, ar>d in the Liverpool Distridt 65,823. 
Yet this fivefold increase of the density of population 
merely raises the death-rate from 38 per thousand in the 
former case to 39 in the latter. 

Dr. Alison's painful story of the spread of typhus fever, 
quaintly presented by Thomas Carlyle,* is no doubt a 
striking reply to those who look with apathy upon disease 
among the poor. But it has yet a further lesson : if com¬ 
munity of disease proves kindred, how can we still main¬ 
tain the old myth of the total and essential distindtion 
between man and the lower animals ? 

Dr. Russell contends, and in our opinion with perfedt 
justice, that poor-law administrators and poor-law officials 
are essentially unfitted for the successful performance of 
the fundtions of a local authority under the Public Health 
Adt. 

The importance of vaccination is ably pleaded, but the 
difficult question still remains unsolved: how is it that 
now this supposed safeguard is all but universal, we have 
still small-pox epidemics, whilst in the earlier part of the 
century (say about 1830), when vaccination was optional, 
and was rare save among the more cultivated classes, the 
disease seemed to have vanished, and was spoken of as a 
thing of the past ? 

Dr. Wallace, in his comparison between the respedtive 
production of smoke in Glasgow and in London, overlooks 
the great distindtion that Glasgow is essentially a manu¬ 
facturing town, whilst London carries on manufactures 
only to a very subsidiary extent. A law empowering the 
magistrates in Glasgow, Leeds, &c., to order the closing of 
works which cannot be conducted without the emission of 
smoke would be, in our opinion, a most rash and impolitic 
measure. The lecturer complains that “ avarice ” entails 
upon us “ narrow streets, built up lanes, and every foot of 
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ground converted into money.” But if we insist upon 
wider streets the same avarice will charge proportionately 
higher ground-rents. 

We cannot admit that “ both the mechanical and dis¬ 
solved impurities of water ” are excluded on freezing. 
We have repeatedly seen ice in which sticks, straws, 
vegetable fibre, and particles of excrementitious matter 
have become imbedded. 

We are very glad to see a protest against the sensa¬ 
tional system of describing all matters present in water, 
save oxygen and hydrogen, summed up as “ total solid 
impurity.” It misleads the public. From the abstract 
chemical point of view small quantities of carbonate of 
lime, &c., may doubtless be regarded as impurities. But 
when we are considering a drinking water, from a dietetic 
point of view, the case is different. That absolute H20 
would be a salutary beverage is a totally unproved as¬ 
sumption. 

The author’s remarks on the various systems of sewage- 
treatment are not reassuring. Without entering upon a 
controversy, we will merely express the wish that he would 
have considered some of the evidence by which certain of 
the conclusions of the Rivers’ Pollution Commissioners 
have been so superabundantly refuted. 

In the interesting ledture on food Dr. Wallace remarks 
that the “ only materials ” used in baking bread are flour, 
water, yeast, and salt. In London he would be told by 
anyone connected with the trade, that he had forgotten 
that legalised adulteration, the potatoes. 

We trust that these courses of ledtures may have had a 
beneficial effedt, as we have heard it contended in Glasgow 
—and that by one of its citizens of no mean standing— 
that all the impurities of the Clyde and the Kelvin, and 
all the contaminations of the air, had wrought no harm 
to the health or the longevity of the inhabitants. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, VAcademic 
des Sciences. No. 11, September 15, 1879. 

On Woollen Cloths Dyed a Blackish Blue in order 
to Replace the Indigo-blue used in the Uniforms of 
the French Army.—E. Chevreul.—The author shows 
that the colouring-matter of the cloth in question cannot 
be indigotin, Prussian blue, or ultramarine, but that it 
may be one of the aniline dyes. 

Experiments tending to show the Compound 
Nature of Phosphorus.—Letter from Mr. N. Lockyer 
to M. Dumas.—Phosphorus heated in a tube with copper 
gives a very brilliant hydrogen spedtrum. Phosphorus 
alone, heated in a tube where a vacuum has been formed 
by Sprengel’s apparatus, gives nothing. Phosphorus, at 
the negative pole in a similar tube, gives very abundantly 
a gas which shows the spedtrum of hydrogen, but which 
is not hydrogen phosphide. 

Determination of Organic Nitrogen in Natural 
Waters.—H. Pellet.—For the determination of am- 
moniacal nitrogen the author follows the diredtions of 
Boussingault. For the nitric nitrogen he evaporates 
3 litres of water, and when the residue amounts merely to 
60 or 80 c.c., he adds acetic acid to decompose the car¬ 
bonates without attacking the nitrates. The whole is 
heated to a boil and the volume is made up to 100 or 
200 c.c., according to the deposit. He then filters and 
determines the nitric nitrogen in 25 or 50 c.c. of the liquid 
according to Schlcesing’s method, measuring the binoxide 
of nitrogen produced. For the total nitrogen he likewise 

Chemical Notices from Foreign Sources. 
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evaporates 3 litres of water in contact with 2 grms. of pure 
magnesia to drive off the ammoniacal nitrogen. A part 
of the dry residue is mixed with soda-starch and intro¬ 
duced into a combustion-tube. By this addition of car¬ 
bonaceous and hydrogenous matter all the nitric nitrogen 
passes into the state of ammonia, and the operation 
becomes an ordinary determination of nitrogen by the 
soda-lime process. The quantity of nitrates present, how¬ 
ever, should not be greater than o'2o or 0 25 grm. of 
nitrate of potassa. This is the reason for the previous 
separate determination of the nitric nitrogen. 

Oxidising Acdionof Cupric Oxide : Transformation 
of Acetic Acid into Glycolic Acid.—P. Cazeneuve.— 
10 grms. acetate of copper, powdered and mixed with 
25 grms. of water, were heated for an hour to 200° in a 
sealed tube. The tube contains a deposit of cuprous 
oxide in crystals, apparently of a special form. On opening 
the tube a little carbonic acid escaped, and the filtrate, on 
evaporation in a vacuum at a temperature not exceeding 
50% deposited blue crystals, which prove to be glycolate 
of copper. By an analogous readion the propionic acid 
may be transformed into the ladic. 

Berichte der Deutschen Chemischen Gesellschaft zu Berlin, 
No. 8, 1879. 

Oxidation of Cinchonin-chinolin by Potassium 
Permanganate.—W. Kcenigs.—The author is attempting 
to break up the benzol ring of chinolin by the oxidation of 
this base or of amido-chinolin, in the hope of thus forming 
a phthalic acid of pyridin. 

Piperidin and Pyridin.— A. W. Hofmann.— The 
author has examined the action of bromine upon piperidin, 
obtaining a compound C5H3Br2NO, with its platinum- 
silver and methyl combinations. Pyridin has likewise 
been treated with bromine, the result being dibrom-pyridin. 

Angelyl Mustard Oil.—A. W. Hofmann.—The com¬ 
pound obtained, CgHgNS, is a higher homologue of cro- 
tonyl oil of mustard. 

Umbelliferon and some of its Derivatives.—F. 
Tiemann and C. L. Reimer.—The authors prove that 
umbelliferon is an oxy-cumarin derived from resorcin. 

Aldehyds from Orcin and their Derivatives.—F. 
Tiemann and E. Helkenberg.—The compounds described 
are orcyl-aldehyd, orcyl-aldehyd-anilid, homo-acetoxy- 
cumarin, a-orcendialdehyd, a-orcendialdehyd-dianilid, and 
/3-orcendialdehyd. 

Tribrom-phenol-brom and Tribrom-resorcin-brom. 
—R. Benedikt.—The former of these bodies is formed on 
the exhaustive bromation of many aromatic oxy-acids. 
The penta-brom-resorcin of Stenhouse and the tribrom- 
resoquinon-bromide of Liebermann is probably tribrom- 
resorcin-brom. 

Fractionated Combustion of Hydrogen and Marsh- 
Gas.—W. Hempel.—A mixture of hydrogen with excess 
of oxygen, passed over palladium burns completely. The 
reaction begins at common temperatures, the palladium 
becomes red hot, and an explosion follows if the gases are 
present in a suitable proportion. Marsh-gas with oxygen, 
passed over palladium, burns at about 200°. Mixtures of 
hydrogen, marsh-gas, and oxygen, if in the proper propor¬ 
tion, detonate violently. In such mixtures, when the 
oxygen is in excess, the hydrogen alone burns if the ex¬ 
ternal temperature does not exceed the marsh-gas re¬ 
maining unattacked, provided the palladium is prevented 
from becoming too hot. 

On Nitro-alizarin.—E. Schunck and H. Roemer.—The 
authors find that their method of nutrition [Berichte, xii., 
p. 584) had been already made known by Caro. 

A Homologue of Phosphenyl-chloride.—A.Michaelis. 
—Along with phosphenyl-chloride the author has obtained 
a homologue of the composition C7H7PC12. 

Reply to the Remarks of E. and O. Fischer.—O. 
Dcebner.—A continuation of the “ malachite green ” con¬ 
troversy. 

Biedermann's Central-blatt far Agrikultur-Chemie. 
September, 1879. 

Researches on the Proportion of Carbonic Acid in 
the Atmosphere.—J. Reiset.—Taken from the Comptes 
Rendus and already noticed. 

Investigations on Spongy Iron and Animal Char¬ 
coal as Agents for the Purification of Water.—Dr. 
L. Lewin.—A perfect filtering material should be able to 
remove not merely suspended bodies, but such as are in 
states of physical and chemical combination, and either 
retain them in such a manner that the subsequent appli¬ 
cation of pure, or at least purer, waters may be unable to 
wash them out, or else to transform them into a condition 
in which they can no longer interfere with the quality of 
the water. In addition a filter must retain these powers 
unimpaired for a length of time. The attempts which 
have been made to imitate the processes of nature by 
passing the river water used for the supply of large towns 
through deep beds of sand and gravel have shown that 
such a process has no claim to be regarded as chemical. 
The case is differerent when charcoal, and especially 
animal charcoal, is used as filtering material. The latter 
not only holds back colouring-matters and decomposes or 
partially retains most mineral salts and gases, but it 
absorbs and detains the most varied organic compounds, 
nitrogenous as well as non-nitrogenous. Particularly im¬ 
portant is its power—first demonstrated by Claude 
Bernard, and confirmed by other inquirers—of absorbing 
albumen, a power which increases with the quantity of 
the latter, with the time of contad, and with the concen¬ 
tration of the liquid to be filtered, and which is the more 
important as the arrested body is held so firmly as not to 
be removed by solvents. This valuable material has also 
its shortcomings, which especially consist in its ready 

saturation with impurities so that it needs to be revived) 
i.e., freed from the detained matters, or if this is imprac¬ 
ticable, to be renewed altogether. Other substances have 
therefore been suggested as substitutes for charcoal, and 
amongst others various modifications of iron, especially 
spongy iron. The latter substance has been submitted 
by the author to an elaborate experimental examina¬ 
tion. His experiments show that as regards nitro¬ 
genous substances the spongy iron filter is inadive. Such 
substances are neither decomposed nor held back in such 
a manner as not to be readily washed out again. It can 
be stated with the fullest certainty that if only 10 c.c. of 
urine containing moving baderia are mixed with 2 litres 
of water, and passed through the spongy iron filter, 
numerous baderia can be deteded in the filtrate. The 
odour of putrescent matter is but very slightly removed 
by spongy iron. The alleged improvement undergone by 
plumbiferous waters in contad with spongy iron were 
found to be insignificant.—Zeitschrift fur Biologic, 1878, 
No. 4, pp. 483—506. 

A Contiibution to the Chemistry of. Starch.—Dr. 
V. Griessmayer.—The following transformation produds 
originate on the adion of diastase or of dilute sulphuric 

| acid upon starch:—(1.) Soluble starch, insoluble in water 
of from 50° to 6o°; in the solid state it is coloured by 
iodine blue, but in an aqueous solution a vinous red, and 
if dried up with an excess of iodine it becomes violet, 
yellow, or brown. (2.) Erythrodextrin, which is chiefly 
met with in commercial dextrin ; it is never insoluble in 
water, and is coloured red by iodine, both in the solid 
state and in solution. (3.) The achroodextrins, a, (3, and 
y, which take no colour with iodine, a can be partially 
converted into sugar, but less easily than 1 and 2. /3 re¬ 
sists the adion of diastase for twenty-four hours at least. 
y is not attacked by diastase for a year at least. (4.) 
Maltose, not readily attacked by diastase. (5.) Glucose. 
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The author considers starch as a poly saccharide of the 
formula m(CI2H2oOio), in which n must be first determined, 
but cannot be less than 5 or 6. 

La Correspondance Scientijique. 
September, 1879. 

This issue contains the presidential discourse of M. 
Bardoux, delivered at the Montpellier meeting of the 
French Association for the Advancement of Science. 
Among the papers read before the Chemical and Physical 
Sections were :—On the Compound Ammonias, by M. 
Buisine; on the Oxidising Action of Cupric Oxide, by M. 
Cazeneuve ; on the Determination of Methylic Alcohol in 
Ethylic Alcohol, by M. Caillol; on the Calcareous Soils 
of Barcelona from a Chemical Point of View, by M. Luis 
Cabello e Ibanez ; on the Emissive and Absorbent Powers 
of Flames, by M. Rosetti ; on a Compass for the Measure¬ 
ment of Powerful Currents, by M. Ducretet; Method of 
Measuring the Intensities of the Currents of Bunsen 
Batteries by Means of Thomson’s Galvanometer, by M. 
Mercadier ; and on Thermometric Measurements of High 
Temperatures, by M. Crova. The “compass” of M. 
Ducretet is a modification of the well-known instrument 
of Pouillet. The vertical circle receives a different ar¬ 
rangement, and instead of being fixed perpendicularly it is 
mounted at its centre by a system of pivots, which traverse 
it in the direction of its diameter. Hence it becomes 
possible to give it all positions comprised between the 
vertical and the horizontal. 

Chemiker Zeitung. 
No. 33, August 14, 1879. . 

The German Imperial Public Health Department is said 
to be preparing measures for the repression of secret and 
proprietory remedies. 

Determination of Sugar in Beet-root.—Dr. Scheibler. 
—It has been falsely assumed that all the liquid in the 
root contains water. The author shows that in addition 
to the saccharine sap there exists in the beet non-saccha¬ 
rine water, chemically combined with the solids.—Arch. 
Pharm. 

No. 34, 1879. 

In Switzerland the sale of patent and secret medicines 
is about to be submitted to very stringent regulations. 

Lute for Distillatory Apparatus.—Thanisch, instead 
of linseed-meal, proposes strips of brown paper smeared 
over ^with book-binders’ paste to which one-eighth of 
glycerin has been added. 

No. 35, 1879. 

Chemical Purification of Waste Waters.—Jean de 
Mollins.—The author, who has dealt with the waste waters 
from the woollen mills of Roubaix, recommends milk of 
lime and sulphate of alumina, together or separately. He 
considers that the aCtion of the aluminous hydrate upon 
the organic impurities of water is quite analogous to its 
behaviour with dissolved colouring-matters which it throws 
down in the form of lakes. He also points out that clay, 
if diffused in water, becomes coagulated by the presence 
of certain salts, and carries the organic impurities down 
with it. 

New Method of Producing Varnish. — Dr. E. 
Schrader.—The author causes ozone to aft upon linseed 
oil, which is at once perfeftly bleached and brought to the 
proper consistence without the aid of fire. 

Quantitative Determination of Tannin.—Dr. Oster- 
mayer.—The author proposes the following modification 
of Wagner’s process. 10 grms. of the substance are com¬ 
pletely exhausted with hot water; the liquid filtered when 
cold, and evaporated to dryness. The residue is extrafted 
with a mixture of x part ether and 2 parts alcohol at 

90 per cent as long as tannin is taken up. The extrafts 
are united, again evaporated to dryness, and the residue 
dissolved in 500 c.c. water. The solution is almost 
colourless. 50 c.c. of this solution are titrated with a 
solution of cinchonin coloured with magenta, till the 
liquid begins to retain the colour of the latter. Every 
c.c. of cinchonin solution consumed corresponds to 1 per 
cent of tannin. To prepare the cinchonin solution 
4'523 grms. of cinchonin sulphate, o-i grm. magenta, and 
and o-o5 grm. sulphuric acid are dissolved in water and 
made up to 1 litre.—Pharm. Zeitung. 

Iodine-starch Reaction.—E. Heintz.—The author 
shows that tannin is among the substances which can 
prevent the appearance of this reaftion.—Pharm. Zeitung, 

Reaction for ' Salicylic Acid.—H. Schulz.—If an 
aqueous solutiomof salicylic acid or sodium salicylate is 
mixed with a little solution of copper sulphate a bright 
emerald green colour appears, perceptible if 1 part of the 
sodium salt is dissolved in aooopartsof water. The addition 
of a stronger acid, or of ammonia, destroys the green 
colour.—Pharm. Zeitung. 

Distribution of Arsenic in the Organism after In¬ 
gestion of Arsenious Acid.—Prof. E. Ludwig, after the 
examination of many cases, both of acute and chronic 
poisoning, finds the arsenic chiefly collected in the liver, 
very little being retained in the brain and the bones. This 
conclusion is direCtly opposite to that of Scolosuboff, who 
always found most arsenic in the brain.—Akad. Wissensch. 
Wien. 

Occurrence i of Algae f,in Saline Solutions. — A. 
Tschirch makes the interesting observation that in almost 
all bottles of magnesium sulphate, and in some of calcium 
sulphate solutions, in the laboratory of Berlin University, 
algae have made their appearance. They are Palmellaceae 
and develop chlorophyll. 

No. 36, 1879. 

This issue opens with a short biographical notice of 
Berzelius, the centenary of whose birthday was celebrated 

on August 29. 

A serious explosion took place on August 15 in an oil 
and colour warehouse in Vienna, in consequence of a 
carboy of benzin being decanted in the proximity of a 
naked flame. The proprietor and three assistants are 
dead from the wounds received. 

The Alps and the Jura aie being diligenly searched by 
gold hunters. Certain English speculators have purchased 
and re-opened a mine in the Grisons, locally known as 

“ Die Goldene Sonne.” 

Dr. Brauns, of Halle, has been appointed to the chair 
of mineralogy and palaeontology in the University of 

Tokio, Japan. 

MISCELLANEOUS. 

University College, London.—A special Practical 
Course of instruction has been arranged to meet the re¬ 
quirements of Students who are preparing for State 
Medicine Examinations, or who wish to become Public 
Analysts. It will consist of two parts, and will require 
daily work for four months. It may be commenced at any 
time during the Session, from October to July.. The 
State Medicine Department is under the direction of 
Professor Corfield, M.A., M.D. ; Mr. C. E. Cassal, F.C.S. 
being demonstrator in the Hygienic Laboratory. 

University College, Bristol.—In addition to the 
Courses of LeCtuies and Laboratory instruction referred 
to in our Students’ Number arrangements have been made 
for a special Course,by Professor Letts, on Metallurgy, ex¬ 
plaining the method of extraction, purification, &c., of the 
useful metals, and the properties^upon which^their utility 
depends. The fee for two terms is two guineas. 
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COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

September, 1879. 

The following are the returns of the Society of Medical Officers of Health:— 

Thames Water Companies. 
Grand Junction 
West Middlesex 
Southwark and Vauxhall 
Chelsea. 
Lambeth. 

Other Companies. 
Kent. 
New River 
East London. 
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Note.—The amount of oxygen requ.red to oxidise the organic matter, 
tion of permanganate of potash adting for three hours. 

nitrites, &c., is determined by a standard solu- 

C. Meymott Tidy, M.B. 

TO CORRESPONDENTS. 

. A.—The books named give full information. 
1. V.—Auerbach is probably right. 

NOTES AND QUERIES. 

Pyrites in Manufacture of Sulphuric Acid.—Could any of your 
readers inform me which is the cheapest way of using up smalls of 
pyrites in the manufacture of sulphuric acid ?—“ Sulphur.” 

Analysis of Cinchona Bark for Alkaloids.—Can any of your 
readers inform me what are the detals of the process, or where the 
process may be found, for the complete analysis of cinchona bark for 
alkaloids as followed by London quinologists ?—L. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V 
GARDNER, P.A.S., M.S.A. 

The Class Rooms are open from II to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and PraCtica Investigations connected with 

Patents, &c., conducted. 

Prospectuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street, W. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Collections of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
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THE EUCALYPTUS AND THE PINE 

CONSIDERED IN RELATION TO THEIR 

SANITARY PROPERTIES.* 

By C. T. KINGZETT, F.C.S., F.I.C. 

As is widely known, both the eucalyptus and the pine 
have long enjoyed a popular reputation as health agents. 
In particular the eucalyptus has acquired the character of 
the “ fever-destroying tree,” and has been largely culti¬ 
vated in various parts of the world with the view of 
rendering habitable large districts previously devastated 
and depopulated by malaria, &c. In this paper, the 
author, referring to the old theory of the a&ion of the 
eucalyptus, which attributes its sanitary powers to its 
drainage properties, shows that this hypothesis always 
lacked evidence, and at its best was of a negative character. 
In the first place, the eucalyptus is only superior to other 
trees as a means of drainage in the proportion in which 
its rate of growth exceeds that of other trees, and this is 
not sufficiently notable to account for its extraordinary 
fever-destroying properties. Then, again, other trees, 
even if planted in malarial districts do not free them from 
the disease, so that the action of the eucalyptus is of a 
positive type, and, like the pine tree, its properties are of 
a healthful nature, upon whatever soil or in whatever 
climate it may grow, whether in deep valleys or upon the 
sides of mountains. Others have maintained that just as 
pine forests are supposed to exert their beneficial influence 
upon persons suffering from pulmonary and other affec¬ 
tions, by virtue of the volatile emanations arising from 
them, so the eucalyptus produces its well known effe&s 
by the oil which is evaporated from its leaves. Mr. King- 
zett then examines this hypothesis in detail, and shows 
the relative oil-yielding power of the different species of 
eucalyptus. The genus embraces over 130 species, and 
of these Eucalyptus amygdalina is the most abundant oil¬ 
giving tree ; 100 lbs. of the leaves giving from 3 to 6 lbs. 
of the oil. This oil is practically identical in composi¬ 
tion with the oil of turpentine derived from pine trees, and 
with most of the so-called essential oils or perfumes. By 
the investigations of Mr. Kingzett, it has been ascertained 
that all these oils when subjected to the action of atmo¬ 
spheric oxygen and moisture produce peroxide of hydrogen 
and a number of camphoraceous substances having marked 
antiseptic powers. Knowing, then, how much of these 
substances are yielded in the laboratory by a given quan¬ 
tity of oil of eucalyptus or oil of turpentine, Mr. Kingzett 
has extended his calculations to the pine and eucalyptus 
forests, which are so abundantly distributed in nature. 
Taking New South Wales and South Australia alone, he 
calculates that the eucalyptus forests of this district con¬ 
tain at any given moment sufficient oil in the leaves 
(ready to be evaporated into the atmosphere under the 
agency of warm winds) to form by contact with the atmo¬ 
sphere no less than 92,785,023 tons of pure peroxide of 
hydrogen, and 507,587,945 tons of camphoraceous prin¬ 
ciples. Now, if it be remembered that in nature all 
matters of animal and vegetable origin are oxidised by the 
atmosphere, which is thus kept free from the pernicious 
products of putrefaction, and that peroxide of hydrogen is 
a much more powerful oxidant than ordinary oxygen, 
and if it be also borne in mind that the camphoraceous 
products above referred to are also powerful antiseptic 

agents, then the healthful influences of the eucalyptus can 
neither be wondered at nor be longer open to any doubt. 
What is true of the eucalyptus is true also of the pine, 
and on an immensely larger scale, for pine forests are 
distributed freely over both hemispheres, and the oil of 
turpentine, which is a natural product of these trees, 
undergoes the same chemical changes in the atmosphere 
as oil of eucalyptus. By imitating this natural process of 
oil oxidation, Mr. Kingzett has, as is well known, succeeded 
in obtaining and rendering available in commerce the 
antiseptic and oxidising principles to which pine and 
eucalyptus forests owe their hygienic influences. 

MENDELJEFF’S PERIODIC LAW AND THE 

MAGNETIC PROPERTIES OF THE ELEMENTS 

By THOMAS CARNELLEY, D.Sc. 

In 1845 Faraday showed that all matter was divisible into 
two classes—(1) Para-magnetic substances, or those which 
are attracted by a magnet and set axially when placed be¬ 
tween its poles; (2) Diamagnetic substances, or those 
which are repelled by a magnet and set equatorially, or at 
right angles to the first position when placed in the mag¬ 
netic field. He also determined qualitatively the magnetic 
properties of a large number of elements in the free state, 
with the following results (“ Experimental Researches,” 
vol. iii.) :— 

Para-magnetic Elements.—N, O, Fe, Ni, Co, U (Verdet, 
vide Lloyd's “ Treatise on Magnetism ”), Mn, Pt, Os, Pd, 
Ir, Rh, Cr, Ti, Ce, C (Ganot’s “ Physics,” p. 807), K 
(Lamy). 

Diamagnetic Elements.-—H, Na,* Cu, Ag, Au, Hg, Zn, 
Cd, Pb, Sn, P, As, Sb, Bi, S, Se (Becquerel), Cl, Br, I. 
Also Tl (Crookes) and Si (Lamy, Ann. Chim. Phys., li., 

3°5)-t . . 
On comparing together the elements contained in these 

two classes, we seek in vain for any evident connection be¬ 
tween their magnetic and chemical properties. For in 
both classes we have metals and non-metals, and in this 
arrangement many elements are separated which other¬ 
wise are nearly related, as in the case of K and Na, O and 
S, Au and Pt, N and P, As, Sb, &c. It has been stated 
(Watts’s “ Dictionary of Chemistry,” iii., 773 ; Lothar 
Meyer’s “ Modernen Theorien der Chemie,” p. 233) that 
elements with small atomic volumes as Fe, Ni, Co are 
mostly para-magnetic, whilst those with large atomic 
volumes are mostly diamagnetic. But to this rule there 
are many exceptions : thus K, with large atomic volume, 
is para-magnetic; and H, Cu, Ag, Au, Zn, Hg, and Cd, 
with small atomic volumes, are diamagnetic. 

In his well-known memoir on the Periodic Law (Ann. 
der Client, u. Pharm., Sup. viii., 133) Mendeljeff gives a 
classification of the elements similar to that represented 
in the table below, and he points out that those elements 
of a given group which belong to even or to odd series 
resemble one another much more nearly than the odd 
members resemble the even members of the same group. 
I have lately been working on the subject of the influence 
of atomic weight on the properties of elements and com¬ 
pounds, and it occurred to me to compare the above mag¬ 
netic list with this classification of Mendeljeff. When 
this is done, a most remarkable confirmation is obtained 
of the above theory of odd and even members of a group 
of elements, such that the following rule invariably holds 
good without a single exception in the case of the thirty- 
eight elements to which it can be applied :—Those elements 
belonging to the even series of Mendeljeff’s classification 

* According to Faraday Na is strongly diamagnetic, whereas Lamy 
states it to be slightly magnetic. 

t U and W in combination are, according to Faraday, very slightly 
diamagnetic ; the magnetic propeities of W in the free state have 
however, not been determined. 

* Abstract of a paper read before the Health Section of the Social 
Science Congress, Manchester. 
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Series. Group I. 

i —H = i 

Group II. Group III. Group IV. Group V. Group. VI. Group VII. 

2 ? Li = 7 ? Be = 9*2 ? B = ii + C = 12 + N = 14 + 0 = i6 ? F=ig 

3 — Na = 23 ? Mg = 24 ? Al = 27’4 -Si = z8 — P = 3i -S = 32 -ci= 35-5 
4 + K = 39'i ? Ca = 40 — + Ti = 48 ? V = 5i-3 + Cr= 52-3 + Mn = 55 

5 -Cu = 63'5 — Zn = 652 ? Ga = 69 — — As = 75 -Se = 79 — Br = 8o 
6 ? Rb = 85'5 ? Sr=87'5 ? Yt = 8g ? Zr = go ? Nb = g4 ? Mo = g6 — 

7 — Ag= 108 — Cd= 112 ? In = 113 — Sn = 118 — Sb=I22 ? Te = i28 — 1 = 127 
8 ? Cs = i33 ? Ba= 137 ? Di= 138 + Ce = 140 — — — 

9 — ? Ng= 145* — — — — — 
10 

-Au = 197-5 
— ? Er=i78 ? La = i8o ? Ta= 182 ? W= 184 — 

11 — Hg = 200 — Tl = 204 — Pb = 207 — Bi = 2io — 
12 — — — ? Th = 231 — + U = 240 — 

Group VIII. 

+ Fe = 56; +00=59; 
+ Ni = 59 

? Ru = io4 ! +Rh = i04 ; 
+ Pd= 106 

>> 99 

+ Ir= 1927 ;f + Os = 195 ; 
+ Pt = ig7‘5 

•J9 99 

* The new metal, Norwegiura, recently discovered by Dahll, appears to belong to this position. t Seubert. 

are always para-magnetic, whereas those elements belong¬ 
ing to odd series are always diamagnetic. 

This is readily seen from the table above, in which the 
elements are arranged together with their atomic weights 
as in Mendeljeff’s original memoir. The sign ( + ) signifies 
that the element to which it is attached is para-magnetic, 
the sign (—) that it is diamagnetic, and (?) that its mag¬ 
netic properties in the free state are unknown. 

At present I am unable to offer any explanation of these 
fafts. 

The specific magnetic powers of very few elements have 
as yet been determined, but judging from the few cases in 
which there are available data, it appears that as regards 
the odd elements of a group they become more and more 
diamagnetic as the atomic weight increases, thus:— 

Specific Magnetic Pozvers. 
Becquerel. 

— A_- 

s = —1*14 P = — i’64 H = — o'ooi (Faraday) 
Se= —1+5 Sb= — 4-10 Cu= — r68 (Becquerel) 

Bi= —22+7 Ag= —2-32 ,, 
Au = -3+7 „ 

In the eighth group, also, the para-magnetism appears 
to diminish as the atomic weight increases, for Fe, Ni, 
and Co are strongly para-magnetic, whereas Rd, Pd, Pr, 
Os, and Irare but feebly so. According to Faraday, also, 
Pd is more magnetic than Pt and Os. 

In conclusion, it follows that an examination of the 
magnetic properties of newly discovered, and of little 
known, elements would render considerable service in the 
determination of their positions in the general classifica¬ 
tion. 

The Owens College, Manchester. 

ON THE NASCENT STATE OF BODIES. 

By Dr. T. L. PHIPSON, F.C.S., &c. 

The note published in the last number of the Chemical 
News, by Dr. Tommasi, of Florence, demands a few 
words of remark. 

Many years ago I showed that all bodies probably were 
susceptible of taking what is called the nascent state, a 
state in which their electric properties and powers of 
entering into combination are exalted to an extraordinary 
degree. 

It would be rash to conclude from the single fadt of the 
non reduction of perchlorate of potash quoted by Tommasi 
that the nascent state of hydrogen does not exist. Why 
should he draw such an abrupt conclusion from the investi¬ 
gation of some reactions given by one salt ? Would it not 
have been as logical to conclude that nitrate of silver will 
not precipitate chlorine because when added to the said 
perchlorate Reproduces no precipitate of chloride of silver ? 
Why did he not extend his researches to permanganate, 

f quite agree with him that the molecular notions 
of M. Wurtz fail to explain the phenomena in question. 

In 1858 I brought forward a series of experiments in my 
paper on “ La Force Catalytique, ou Etudes sur les 
Phenomenes de Contadt,” to which the Dutch Society of 
Sciences of Harlem awarded its gold medal, experiments 
which show that when oxygen and hydrogen combine in 
presence of platinum, iridium, phosphorus, humus, and 
other bodies, or when hydrogen precipitates gold from its 
perchloride in presence of a third body, an eledtric pheno¬ 
mena occurs in every case, and that we have here an exadt 
reprodudtion of what takes place in the ordinary voltaic 
battery ; that these substances are then in an exalted state 
identical with that known as the “ nascent ” state, that‘is, 
producing the same readiions. 

A discussion arose on this subjedl some twelve or four¬ 
teen years ago at the Academy of Sciences at Paris, and 
the views put forward on that occasion by the elder 
Becquerel, by H. Deville, and others, showed that my in¬ 
terpretation of these so-called “catalytic” phenomena had 
been entirely adopted. 

The nascent state of bodies is, therefore, no myth, i.s 
Prof. Tommasi would endeavour to make out for hydrogen. 
It is that peculiar exalted state which bodies assume as 
they enter into combination and as they leave a combina¬ 
tion. a state in which their physical and chemical proper¬ 
ties (especially their electric properties) are very different 
from what they are in the same bodies in a free state. 
Dr. Tommasi’s experiments are very interesting as pointing 
once more to the peculiar nature of the salts formed by 
the oxacids of chlorine, but they throw no light on the 
nascent state of bodies. 

ON A 

POSSIBLE CAUSE OF VARIATION IN THE 

PROPORTION OF OXYGEN IN THE AIR. 

By E. W. MORLEY, M.D., Ph.D., 
Professor of Chemistry in Western Reserve College, Hudson, Ohio 

Professor Loomis had proposed the theory that certain 
great and sudden depressions of temperature at the surface 
of the earth are caused, not by the transfer of cold air 
from higher to lower latitudes, but by the vertical descent 
of air from cold elevated parts of the atmosphere. The 
evidence supporting this theory was published in the 
Am. Journ. Sci. in January and July, 1875. It occurred to 
the writer some time since that if this theory were true, as 
the evidence makes very probable, the air at the surface 
of the earth during such a great and sudden depression of 
temperature might well contain a smaller proportion of 
oxygen than the average. Dalton reasoning from the fadf 
that oxygen has a greater specific gravity than nitrogen, 
argued that the proportion of oxygen to nitrogen in the 
atmosphere should decrease with increasing altitude 
above the earth’s surface; whether he clearly enough 
recognised that such a regular decrease would be realised 
only in an atmosphere in a state of equilibrium un¬ 
disturbed by convention currents the writer does not know, 
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not having seen Dalton’s memoir. Such a decrease of 
atmospheric oxygen with increasing altitude has not yet 
been detected by analysis, although the amount of de¬ 
crease, on the theory that oxygen and nitrogen are dis¬ 
tributed in the atmosphere according to the law which 
would prevail in case of equilibrium, is so rapid that it 
would be detected with ease, even in altitudes attained in 
every holiday ascent of a balloon. This decrease may be 
calculated from the formula R= R0o-g832g6oH , where H 
denotes the height above the earth’s surface expressed in 
kilometres, R0 denotes the ratio of the tension of oxygen 
to that of nitrogen at the surface of the earth, and R de¬ 
notes the same ratio for the height H. The constant is 
computed from the determinations by Regnault of the 
weights of a litre of oxygen and of nitrogen, and of the 
specific gravity of mercury. The following table gives in 
the second column the ratio of the tension of oxygen to 
that of nitrogen at the height in kilometres given in the first 
column, and the percentage of oxygen at the same height in 
the third column. The percentage of oxygen at the earth’s 
surface assumed in the table is that used in the tables for 
gas analysis in Bunsen’s Gasometrische Methoden. 

It will be seen that the composition here calculated for 
a height of a single kilometre is so different from that at 
the surface that analysis of no very refined accuracy 
would detect the variation with ease. But no such 
variation has been detected even in samples of air collected 
at the greatest elevations attainable. 

t, kilometres. Ratio of O to N. 

Per cent. 

Per cent of O. 

O 26-52 20-g6 
I 26-08 20-68 
2 25-64 20-41 

3 25-21 20-14 

4 2479 19-87 

5 24-38 ig-6o 
6 23-97 I9-34 
7 2377 ig-07 
8 23-18 18-82 

9 22-7g 18-56 
10 22-41 18-31 
20 18-93 15-92 

30 i6-oo I3-79 
40 I3-52 u-gi 

50 11-42 10-25 
60 9'65 8-8o 
70 8-i6 7-54 
80 6-8g 6-45 
go 5-82 5-50 

100 4-92 4-69 

But although this is the case, it is certain that in the 
atmosphere of the same place at different times the oxygen 
varies by more than one-fortieth of its average amount. 
Variations so large as this are rare, but variations of the 
one-hundredth or two-hundredth part are common. It 
therefore seemed to the writer proper to examine whether 
facts bear out the conjedture that certain great and sudden 
local depressions of temperature are caused by the descent 
of cold air from the upper part of the atmosphere, and 
that such air may by its poverty in oxygen throw some 
light on a question in meteorology and a question con¬ 
cerning the physics of a mixture of different gases. 

In the number of Wiedemann's Annalen for April of the 
current year, Jolly has published the results of numerous 
and very accurate analyses of atmospheric air. He asserts 
a connedtion between the variations in composition de¬ 
tected and the direction of the winds when the sample was 
collected. He considers himself justified in concluding 
that the atmosphere of tropical regions is poorer in oxygen 
than that of polar regions, and supposes that at the 
equator more oxygen is consumed in processes of oxida¬ 
tion than is set free by those of reduction, while the 
opposite is true near the poles. Since no difference in the 
composition of the atmosphere at the equator and at the 
poles has been detected, while on this theory the difference 

must be one large enough to account for the extreme 
variations found in temperate regions, and to account for 
them after such abnormal air had been exposed to ad¬ 
mixture with air of a different composition during a 
passage of thousands of miles, the writer fears that the 
theory of Jolly will need further proof. Other reasons for 
a similar doubt will suggest themselves. 

On the writer’s theory, a sample of air collected at the 
centre of an area covered by a descending current of cold 
air would at some given instant be a sample fresh from 
the upper part of the atmosphere, but little exposed to 
admixture on the way. If before its descent it had re¬ 
mained at a great height for a long time, it might well 
have lost some of the oxygen which it contained when it 
was at some previous time at the level of the sea, and the 
difference might be enough to be detected. An observer 
at one side of this central point would have samples more 
or less mingled with surface air; but even then, a de¬ 
ficiency of oxygen might be detected by accurate analysis. 

The writer hopes to make arrangements for the regular 
collection of samples at points which Professor Loomis 
has indicated as regions of frequent descent of cold air 
from great heights. But while laying plans for the work, 
he has thought best to ascertain whether some light on 
the change sin the constitution of the atmosphere might be 
obtained by analysing samples of air collected at home. 
Having an apparatus for gas analysis lately constructed 
for the study of the gas issuing from the numerous gas 
wells of his vicinity, he used this for such determinations. 
In general, the apparatus is constructed on the plan 
of McLeod’s modification of Frankland and Ward’s 
apparatus. But some important modifications have been 
introduced, and excellent workmanship was bestowed on 
details. Some such points but slightly concern analysis 
by explosion. The connection between the eudiometer 
and absorption-tubes is novel, and has worked well. This 
will be described in some proper connection. Here will 
be described everything necessary for a judgment of the 
accuracy of the analysis to be cited. 

The eudiometer and pressure tubes were made from the 
writer’s drawings by Geissler, whose recent death is a 
loss to science, and a personal loss to so many who have 
been aided by him. The stop-stocks at the the top of 
these tubes will retain a Torricellian vacuum for weeks. 
The internal diameters of the tubes are 20-g and 107 
millimetres. At the lower end of the eudiometer tube is 
a glass stop-cock, the use of which is simply to permit 
the ready cleaning of the tube. Its glass plug is with¬ 
drawn, and in place of it is put one of vulcanite so bored 
that acids or water can be aspirated through the eudi¬ 
ometer without dismounting it and without drawing off 
the mercury from the pressure tube. The stop-cock at the 
top of the eudiometer tube is also provided with a similar 
plug for the same purpose. The pressure and eudiometer 
tubes are surrounded by a stream of water entering at the 
top of the pressure tube and running away from near the 
bottom of the two. The level of water is kept constant by 
a device similar to that of Thomas, described in a late 
number of the Journal of the Chemical Society, but per¬ 
haps superior to his in some respects. The flow of mercury 
to and from the movable reservoir is controlled by an iron 
stop-cock which is attached to the iron tripod support of 
the whole apparatus. The plug of this stop-cock is 
vertical, and is prolonged by a shaft which puts it within 
easy reach of the observer. By means of a long handle 
on this shaft, the stop-cock can be moved with the greatest 
delicacy. From this stop-cock, an iron tube, cast in the 
same piece, extends under the ends of the glass tubes of 
the apparatus, and two small iron tubes rise from this 
horizontal tube; these last meet the glass tubes and are 
connected with them by short tubes of patent black rubber 
containing no free sulphur. The connectors are tied so 
as to endure the pressure of mercury having a head of 
several feet, and are surrounded with mercury so as to be 
absolutely air-tight. The plug of the iron stop-cock is also 
so surrounded with mercury that the entrance of air is ab- 
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solutely impossible, and the same precaution was taken 
at the junction of the two small iron tubes with the 
horizontal tube. The cast iron of this tube and stop-cock 
is well japanned, and no leakage through its pores has 
occurred. 

The measurement of the volume of gas in such an 
apparatus demands an accurate adjustment of the level of 
the mercury in the eudiometer tube to one of the marks 
of the graduations. Such an adjustment can be accurately 
made by admitting mercury very slowly from the reservoir, 
and closing the stop-cock at the required moment. But 
if now the temperature of the gas be not quite constant, 
the adjustment can be renewed for a second reading only 
by letting in or out a column of mercury of several milli¬ 
metres, again permitting it very slowly to approach 
the proper level, and stopping at the instant of contact. 
It is quite impossible to open the stop-cock, admit the 
twentieth or fortieth of a millimetre of mercury, note the 
right instant, and then again close the stop-cock. But for 
accurate work, the means of altering the level of the mer¬ 
cury by such small quantities, and of doing it by a con¬ 
tinuous movement, seemed important. In the end, there¬ 
fore, of the horizontal iron tube, there works a plunger, 
packed with great care, which can be moved in or out by 
a screw. By means of this micrometric movement, the 
level of the mercury which has been adjusted by the stop¬ 
cock can be altered with the greatest delicacy, and re¬ 
adjusted till perfect steadiness is attained. Danger of 
leakage through the washers around the plunger was pre¬ 
vented by providing a seat into which, when the plunger is 
screwed quite home, it fits so as to cut offconnedtion between 
the pressure tube and the rest of the apparatus. The mercury 
in the pressure tube is, by the use of this valve, always kept 
at such a height that any possible leakage is that of mercury 
outward, and not of air inward. 

The eudiometer and pressure tubes are cemented into the 
brass cap of the glass cylinder containing the water in¬ 
tended to keep all parts of the apparatus at the temperature. 
The level of the two graduations with respedt to each other 
is therefore constant. 

(To be continued.) 

NOTES OF WORK BY STUDENTS OF 

PRACTICAL CHEMISTRY 

Specific gravity of the ash, properly deprived of air, 
= 2743. The analysis gave— 

Si02 . 
ai2o3. 
Fe203 . 
PbO . 
CaO . 
MgO .. 
N a20. 
K20 . 
H20 ^ • • • •. . 0-862 

99-796 

Negledting the ferric oxide, most of which at any rate 
was undoubtedly mixed with the silicate, and throwing 
out also the water as non-essential, the above figures 
approximate to those for certain lavas and trachytes, and 
lead pretty nearly to a formula of felspathic type,— 

K2 
Na2 
Ca 

Pb 

Al2Si50x4, 

but it is by no means certain that there may not have been 
more than one silicate present. 

For the sake of comparison, the following analyses of 
vo came ashes, already on record, may be quoted :— 

SiOa.. . 
A1203 . 
Fe203 
FeO .. 
MnO.. . 
CaO.. . 
MgO.. . 
Na20 
K20 .. . 
Cl and S03 
H20• • • • 
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<0 

*2 £ 
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(Crater). 

Etna _ 
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IT) 
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QJ 
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O CJ 
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0^.2 
>10 
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>p 
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V. Waltershausen. rtO 
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03 ft • 

Gt-J.C 
P w u 
C 00 
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53-67 48-737 46-309 56-89 59-20 51-64 
17-94 17-886 16846 14-18 15-20 21-89 
— 12-756 9-850 — 9-60 — 

5-75 — 4-430 I3-35 — 10-79 
— — — o'54 — — 

1-92 5M95 10-276 623 4-82 974 
7-15 2-534 5’439 4-05 060 3-42 
9-55 4-502 3-340 2-35) 6-74 

2-92 
4-02 2-045 1-411 264) o-55 
— — 2-207 — — — 

— 6630 — — o-6o 
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LABORATORY OF THE UNIVERSITY OF 

VIRGINIA. 

No. VIII. 

Communicated by J. W. MALLET, 
Professor of General and Applied Chemistry in the University. 

1. (46.) Analysis of Volcanic Ash from a Recent Eruption 
of Cotopaxi. By J. R. Santos, of Guayaquil, Efuador. 

The material for this analysis was sent to Senor Santos 
by a member of his family living at Bahia de Caraguez, 
on the coast of Eguador, at which place it fell in large 
quantity on August 23, 1878. The distance from Cotopaxi 
is about 120 miles. The eruption of the volcano is reported 
as having been distinctly seen from Guayaquil. 

The ash was very fine, of a brownish grey colour, and 
appeared under the microscope to consist of nearly uni¬ 
form, transparent, glassy granules, with a small admixture 
of reddish brown ferric oxide. It contained no particles 
sensibly attracted by the magnet. Heated in the blowpipe 
flame it fused with intumescence to a brownish yellow 
bead. Hydrochloric acid dissolved the oxide of iron 
without materially affecting the rest of the ash. Fused 
with borax, the reaction for iron was obtained. Lead was 
detectable only after decomposition by fusion with an 
alkali, and appears therefore to have existed as silicate. 
Due precaution was used to prove that it was not derived 
from any of the reagents or vessels employed. 

ioo-oo 100-585 iooto8 ioo'23 96-16 101*15 

The occurrence, in the ashes from this Cotopaxi eruption, 
of lead to the extent of more than i-2ooth of the whole 
mass, which must in the aggregate have been enormously 
large, is interesting, as is also the different state of com¬ 
bination in which the metal occurs from the already known, 
though comparatively rare, chloride (Cotunnite) of Vesuvius, 
eruptions of 1822 and 1855. 

2. (47.) Chemical Composition of “ Livingstoneite ” from 
Huitzuco, Guerrero, Mexico. By F. P. Venable, of 
Charlottesville, Virginia. 

This mineral was described by Mariano Barcena, of the 
City of Mexico, in 1874*, and named by him in honour of 
the African traveller, Dr. Livingstone. According to the 
original account it resembles in general aspect native 
antimony sulphide, with which it is apparently isomor- 
phous. It is found in columnar groups and imperfectly 
detached prisms of bright lead-grey colour, with red 
streak, instead of the black streak of stibnite. Hardness 
= 2. Sp. gr. at 160 C. = 4-81. Fuses at the first touch of 
the blowpipe flame, giving off copious white fumes. Not 
sensibly attacked by cold nitric acid, but dissolved by the 
heated acid, leaving a white residue. Affords the reactions 
of sulphur, antimony, and mercury. Analysis gave Senor 
Barcena— 

“ Naturaleza,” iii., 35 and 174. Amer. Joum, Sci., August, 1874, 
145 1 January, 1875, 64, 
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Sulphur. 
Antimony . 
Mercury. 
Iron . 

99-70 

Whence the atomic ratio was deduced, S : Sb : Hg: Fe = 
18-17 :8-7 :1-4 : 1-2, or, nearly, 15:7:1:1, with the for¬ 
mula 4Sb2S3-f HgS + FeS2, involving an excess of 1 atom 
of antimony. This ratio, according to my calculation, 
should rather be 13 : 6-2 :1: 0*9, or 13 : 6:1:1. The 
mineral occurs at Huitzuco, in the State of Guerrero, in a 
matrix of carbonate and sulphate of calcium, along with 
native sulphur, cinnabar, valentinite, and stibnite. 

Recently Senor Barcena has sent me some specimens 
of this mineral, stating that he has reason to think them 
purer than those formerly analysed by him, and requesting 
me to revise the question of chemical composition, about 
which he entertains some doubt. The material received 
agrees in all respedts with the above description. The 
choicest portions have been carefully analysed by Mr. 
Venable. It was ascertained that even in these selected 
fragments calcium sulphate and free sulphur existed, the 
former soluble in water or weak hydrochloric acid, the 
latter in carbon disulphide. The ore was dissolved by 
prolonged digestion with nitro-hydrochloric acid. In one 
experiment, the antimony thrown down as sulphide was 
deprived of surplus sulphur by heating in an atmosphere 
of carbon dioxide : in another, sulphur was determined by 
oxidation with nitric acid and precipitation as barium sul¬ 
phate. From one specimen the total sulphur was gotten 
by oxidation in the liquid way; from another by fusion 
with sodium nitrate and carbonate. Tne quantity of mer¬ 

with lime. The results were— 

I. II. 
S (combined) .. 20-43 xq-64 
S (free) . 3-97 3'57 
Sb . 46-49 44-26 
Hg. 19-56 18-47 
Fe . 0-16 O-IO 
CaS04.2H20 .. 755 12-59 
Insoluble residue .. 0-52 
Moisture ., 0-89 

99'57 

it is manifest that iron is not an essential ingredient. 
Deducting this and the calcium sulphate, free sulphur, &c., 
of the matrix, and re-calculating percentage, we have the 
following figures :— 

S .. 
Sb .. 
Hg .. 

S S 

II JJ 
.Sb = Sb' 

*Sb = Sb* 

‘S' 

.s- ;Hg 

This is remarkable as representing the most strongly 
acid sulph-antimonite as yet known, since zinkenite con¬ 
tains Sb2S3 but once for PbS. The corresponding oxygen 
salt would be intermediate between the mono- and tri- 
antimonites of Terreil. 

3. (48.) Analysis of Magnetite exhibiting unusual Crys¬ 
talline Distortion, from Henry Co., Virginia. By 
Edwd. 0. Smith, of Richmond, Va. 

The mineral occurs in loose crystals, for the most part 
from 15 to 30 m.m. through, on the land of Mr. J. P. 
Barksdale, in Plenry County. There is a thin crust of 
ferric hydrate on the outside, but most of this is easily 
brushed off. The greater part of each crystal has the 
ordinary black colour and general appearance of magnetic 
iron. Hardness = a little under 6. Sp. gr. = 4*98. 
Strongly magnetic, but with no very distindt polarity. 
Many of the crystals are curiously distorted by minute 
step-like projections or depressions of parts of the surface, 
like those of some diamonds, fluor-spar cubes, &c., so that 
the general aspedt is that of a rhombic odtahedron, but 
with irregularly varying inclination of the general surfaces 
to each other, such angles as 107°—15', 104°—10', ioo°—55', 
1020, 104°—18', 109°—30', xo6°—05', 1020—48', and 115, 
being obtainable with the common goniometer of applica¬ 
tion. So minute are the successive steps that the appear¬ 
ance is strongly suggestive of true crystalline form other 
than monometric, and pseudomorphism was at first 
suspedted. A certain amount of irregular pitting of the 
surface is also observable under the crust, the result of 
chemical change to ferric hydrate. 

Analysis by Mr. Smith of the clean interior portions of 
the crystals gave— 

FeO . ». 
Fe203 .. 
Insoluble residue (quartz).. 

30-56 

67-94 
1-56 

ioo-o6 

There was 

Saltville, 
Sloan, of 

corresponding accurately to simple magnetite, 
no titanium present. 

4. (49.) Analysis of Crude Rock-salt from 
Washington Co., Virginia. By B. E. 
Charleston, South Carolina. 

Large supplies of salt are now, and for a long time have 
been, obtained in this neighbourhood, in the extreme 
south-western portion of the State, by boiling down brine, 
originally found issuing naturally from the ground, but 
for which exit on a larger scale has been artificially pro¬ 
duced by digging and boring. In the course of these ex¬ 
cavations the underlying solid salt has been occasionally 
exposed, though never worked on an industrial scale. A 
year or two ago I received from the superintendent of the 
works some specimens of dark brownish red crystalline 
rock-salt, thus taken out during the deepening of one of 
the salt wells, and a portion of this material has, as an He 

I. II. Mean. example for practice, been analysed by Mr. Sloan. 
.. 23-62 23-84 23-73 found— 

•• 53-76 5374 53-75 NaCl .. .. .. 
.. 2262 22-42 22-52 KC1 .. .. .. 

100-00 100-00 100-00 
CaS04.2H20 
Fe203 . 

.ic ratio S: 
HgS.2Sb2S3, 

Sb : Hg= 
or— 

7:4-2: 1, which 
Si02 . 

99-44 

L 

No strontium, barium, or lithium could be detected. 
Some thin translucent plates of ferric oxide were visible 
under the microscope in the residue insoluble in water, 
but nothing like the beautifully regular crystalline spangles 
obtainable from the Carnallite of Stassfurt. 

5. (50.) Analysis of “ Tungsten-Manganese Bronze.” By 
F. P. Venable, of Charlottesville, Va. 

Amongst a number of preparations of tungsten lately 
received from E. W. L. Biermann, of Hannover, were 
sundry alloys purporting to contain this metal in union 
with others. As two or three cases have of late years 
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been published of alloys supposed to contain the more 
refractory metals, as tungsten, chromium, titanium, &c., 
and for which special merit was on this account claimed, 
while little or none of the metals in question could be 
found on analysis, it seemed worth while to examine at 
least one or two of these German specimens. A fragment 
cut from a small block of so-called tungsten-manganese 
bronze, of light gold-yellow colour, pretty close grain, and 
with a fine polish upon one side of the specimen (sp. gr. 
= 8'64), was carefully tested qualitatively, and the propor¬ 
tions of the constituents found were thus determined. No 
manganese whatever was present, and but an insignificant 
amount of tungsten. The alloy consisted of— 

Cu. 
Sn. 
Zn. 
Fe. 
W. 

9T51 

It is therefore but an ordinary gun-metal, with part of 
the tin replaced by zinc. Of course manganese may have 
been added in its production, as well as a larger proportion 
of tungsten ; but if so, they have failed to be taken up, or 
have been burnt out before the alloy was cast; and man¬ 
ganese so removed may have served in a measure to im¬ 
prove the compactness and homogeneity of the mass by 
carrying off with it oxygen from the remaining metals, as 
in the use of phosphorus in making “ phosphor-bronze. 
But the name under which the alloy is sold is calculated to 
mislead purchasers. 

(To be continned.) 

Presence of Alcohol in Animal Tissues during 
Life and after Death in Cases of Putrefaction from a 
Physiological and Toxicological Point of View.—J. 
Bechamp.—MM. Schrader and Dusch have shown that 
well-cooked meat may be preserved for several weeks 
without alteration in presence of filtered air; and that 
meat heated in the water-bath, so as merely to coagulate 
the surface, became putrid under the same conditions. In 
order to find out the cause of this decomposition, the 
author performed the following experiment:—A piece of 
horse flesh, weighing 3 kilos., was plunged for ten minutes 
in boiling water, so as to coagulate the surface, and was 
then placed in a crystallising pan covered over with a very 
compadt linen cloth. After the lapse of thirty-eight days 
the vessel was opened. A small quantity of liquid had 
collected, which swarmed with Vibriones. The odour of 
the meat was offensive, but distinct from that of ordinary 
putiefaCtion. On cutting the meat open to examine the 
central part the muscular striation had disappeared. 
Under the microscope were found a very few free Micro- 
zymas in the free state, and a larger number associated ; 
a great quantity of various BaCteria (B. tenno, articulatum, 
and capitum), and even a few Leptothrix, but not a single 
Vibrio, a faCt proving that the air had not penetrated into 
the interior. From the mass the author isolated about 
o-8 grm. of alcohol, the identity of which was demon¬ 
strated by the usual reactions, along with 10 grms. of 
sodium acetate and butyrate, and salts of acids higher 
than the butyric. Hence putrefaction completely ap¬ 
proaches in its nature to fermentation properly so-cal’ei. 
But during life the transformations which are effected 
within animal tissues are due also to microzymes, and ap¬ 
proximate consequently to fermentation. Hence alcohol 
should be present in the organs. Experiments on the 
1 ver and the brains of sheep and the biains of oxen clearly 
showed its presence. These faCts have a deep interest, 
both physiologically and toxicologically. The presence 
of alcohol in the tissues can no longer be considered a 
proof of its ingestion previous to death.—Comptes Rendus, , 
jxxxix., No. 12. I 

BURETTE FOR COLLECTING, MEASURING, AND 

DELIVERING GASES OVER MERCURY.* 

By PHILIP BRAHAM, F.C.S. 

The burette consists of a divided glass tube open at both 
ends, the lower end, a, having a lip, the upper end being 
covered with a loosely fitting boxwood cap. A piston, b, 

formed of a disk of india-rubber between two plates of 
steel connected with a steel rod, c, is fitted into the tube. 

To fill the burette, the piston is depressed below the lower 
end until a portion of the mercury escapes above it. On 
drawing it up any portion of the tube can be filled. When 
the gas has been delivered the measurement may easily be 
made by lowering the piston till the mercury inside is level 
with that on the outside,and the contents read off. By further 
depression ofthe piston, and placing the lip under a eudio¬ 
meter, any required amount of gas may be delivered for 
analysis, the clamp e being used to stop the piston when 
the required amount is discharged. The clamp d is used 
to prevent the piston descending when the instrument is 
full of mercury. 

* Read before the British Association for the Advancement of 
Scienc« Section B.), Sheffield,'*1879. 
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NOTICES OF BOOKS. 

Chemical Denudation in Relation to Geological Time. By 
T. Mellard Reade, F.G.S. London : David Bogue. 

In view of the recent attempts made by certain physicists 
to fix a maximum limit for the past existence of the earth- 
attempts characterised not more by their extreme assump¬ 
tions than by the conflicting character of their results— 
geologists and biologists are naturally led to revise the 
evidences in favour of a far higher terrestrial antiquity. 
Mr. Reade, in the work before us, takes what we believe 
to be novel ground. By “chemical denudation” he un¬ 
derstands the quantity of dissolved matter carried down 
from the land to the sea by rivers, and hence primarily by 
the rainfall. The proportions of carbonates and sulphates 
of lime and magnesia, of chloride of sodium, besides 
certain minor constituents, are taken from the analyses of 
Prof. Frankland in the “ Reports of the Pollution of Rivers’ 
Commission,” and from the researches of Prof. Bischoff on 
the principal European rivers. The quantity of water 
run off by the rivers—a much smaller amount, of course, 
than the annual rainfall—is next taken into consideration. 
The remaining elements in the calculation are the total 
contents of the ocean, 2,494,500 billions of tons, according 
to Herschell, and the analysis of sea-water as given by 
Prof. Frankland, which shows 48^9 tons carbonate of lime 
and magnesia, and 1017 tons of the sulphates of the same 
bases ; and, lastly, 3259 tons of common salt per 100,000 
tons of water. Hence it would take 480,000 years to in¬ 
troduce into the ocean its present proportion of the car¬ 
bonates of lime and magnesia, 25 million years to supply 
the sulphates, but 200 million years to furnish the salt. 
It may be incidentally mentioned that the sodium chloride 
existing in solution in the ocean is sufficient, if solidified, 
to cover the whole of the dry land with a bed of salt 
gi4,9 feet in thickness. These 200 million years the 
author considers as an inferior limit. 

In the second sedition of the work, a paper on the 
“ Geological Significance of the Challenger Discoveries,” 
the author points to the coldness of the bottom of the 
ocean at great depths as a proof of the extreme slowness 
of the secular cooling of the earth. He considers that 
the accumulation of one foot of chalky clay over the 
bottom of the ocean must require 20,000 years, and a foot 
of red clay probably ten times as long. He concludes 
also that even the deep seas have at one time been con¬ 
tinents. Thus “the molluscous fauna of the eastern coast 
of North America is very similar to that of Europe,” which 
could not ha\e*happened without littoral contiguity. 

The remaining portion of the work is a paper read before 
the Royal Society on “ Limestone as an Index of Geological 
Time.” The author’s results maybe thus summarised:— 
Taking the average rainfall run off the igneous ground 
during all geological time at 28 inches per annum, and the 
amount of carbonate and sulphate of lime it takes up from 
the igneous rocks at 4-oo per 100,000, the annual yield of 
the land in those forms of lime would be 71-68 tons 
yearly per square mile. Calling it 70 tons, one-tenth of 
the area of the land, or 5,100,000 square miles, would 
yield 357,000,000 tons yearly of these minerals. The 
total area of the globe is 196,900,278 square miles, so that 
the land would yield to the whole globe i-8i3 tons per 
square mile yearly. At 13^ cubic feet to the ton it would 
take 1,139,032 years for the accumulation of a deposit one 
foot in thickness. Therefore 528 feet thick, the supposed 
minimum thickness of limestone in the sedimentary crust 
of the earth, would be eliminated from the original mate¬ 
rial of the earth in 601,408,896 years. 

Prof. Ramsay, from “considerations of a mixed physical 
and palaeontological character,” assigns to the groups 
from the Laurentian down to the Post Pliocene a total 
time of 600 million years. 

Space will not permit us to enter into the arguments 
which may be presented on both sides of this important 

I89 

question. But we must admit that the author has very 
fairly and ably met the majority of the objections which 
may be urged against his views. 

CORRESPONDENCE. 

RUSTLESS IRON.—BARFF’S PROCESS. 

To the Editor of the Chemical News. 

Sir,—The great interest which has been taken in Prof. 
Barff’s process for the prevention of corrosion on iron 
surfaces by all persons connected with the iron trade leads 
us to believe that it would be interesting for your readers 
to. know that we are now supplying all kinds of “ Anti- 
Corrodo ” iron goods by license under Prof. Barff’s patent, 
and w'hich obtained two Medals at the Paris Exhibition. 
The' process, shortly, consists of passing superheated 
steam over the iron goods to be treated whilst at a red- 
heat, and can be applied to all kinds of iron-work, ren¬ 
dering it absolutely rustless at a less cost than galvanising, 
so substituting an absolute protection for one which con¬ 
fessedly is but partial in its aCtion and easily removed. 
Amongst “ Anti-Corrodo Goods,” wrought-iron tubes 
stand out prominently, as they and a host of similar 
goods are peculiarly well adapted for the application of 
Prof. Barff’s process, and we have an iron chamber 12 feet 
long specially built for treating this class of goods, whilst 
a chamber 7 ft. x 3 ft. X 13 ft., which we built to coat a large 
quantity of large iron railings for the Duke of Norfolk, 
enables us to treat all kinds of iron-work of any ordinary 
dimensions for manufacturers and others interested in the 
process. 

A report of Sir Joseph Whitworth goes to prove that the 
iron is slightly improved in strength by the process. Many 
of the articles first treated are in our possession, and 
although they have been exposed to the severest of tests 
by various firms and gentlemen in whose possession they 
have been, in some cases over two years, they present no 
appearance of corrosion, and are, as claimed for them, 
rustless and incorrodable.—We are, &c., 

The Rustless and General Iron Co., 
James E. Spencer. 

97, Cannon Street, E.C. 

PYRITES-SMALLS IN THE MANUFACTURE OF 

SULPHURIC ACID. 

To the Editor of the Chemical News. 

Sir,—A person under the name of “Sulphur” enquires 
as to the cheapest way of using up pyrites-smalls in manu¬ 
facturing sulphuric acid. I beg to refer him to the excellent 
manual of Professor Lunge, of the Zurich Polytechnikum, 
recently published by Van Voorst, “ On the Alkali Manu¬ 
facture.” He will there find an account of a simple kind 
of furnace or burner where the smalls are arranged on 
shelves, placed alternately under one another so that the 
ore may be gradually worked downwards, and falls at 
length to the lower part of the oven very satisfactorily 
burnt. This form of burner is used in a vitriol works on 
the side of the Lake of Zurich, and I know it is a success, 
for smalls alone are used there, to the best of my know¬ 
ledge. I have myself seen this form of burner in operation, 
and to me it seemed to answer perfectly. Speaking from 
memory, I believe I was told the ore could thus be ournt 
down to 5 per cent of residual sulphur as a maximum.— 
I am, &c., 

Watson Smith, F.C.S., F.I.C. 

Stretford, near Manchester. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

N ote.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaircs des Stances, VAcademie 
des Sciences. No. 12, September 22, 1879. 

Evolution in Medicine.—C. Sedillot.—Remarks on 
medical progress, in which the author quotes the aphorism 
of Hippocrates, “ everything is natural and everything is 
divine.” 

Influence of Atmospheric Electricity onthe Growth, 
Inflorescence, and Fructification of Plants.—M. C. 
Naudin.—The author, referring to the experiments of MM. 
Grandeau and Leclerc, at Nancy, in which plants of 
tobacco and maize were withdrawn from the influence of 
atmospheric eledtricity by being enclosed in wire cages or 
placed near large trees, and were found in consequence to 
be retarded and impoverished in their growth and fructi¬ 
fication, describes similar experiments, which he has con¬ 
ducted at Antibes upon kidney beans, lettuce, tomatoes, 
and the herbaceous cotton-plant. The results were, how¬ 
ever, exactly the reverse, the plants being benefitted, 
though to an unequal extent, by being withdrawn from 
atmospheric electricity. The weight of fruit obtained 
from the tomato was slightly more than double the weight 
obtained from a plant placed otherwise under conditions 
exactly similar. He concludes that the aCtion of electri¬ 
city, like that of heat, light, and moisture, varies upon 
different species of plants. 

Theoretical Essay upon the Law of Dulong and 
Petit: Case of Perfect Gases.—H. Willotte. —A 
mathematical paper, not suitable for abstraction. 

No. 13, September 29, 1879. 

Researches on the Effects and the Mode of ACtion 
of Substances used in Antiseptic Dressings.—MM. 
Gosselin and A. Bergeron.—Experiments on the behaviour 
of blood mixed with known quantities of phenol, of 
alcohol at 86 per cent, and of camphoretted spirit. 

Theoretic Essay on the Law of Dulong and Petit. 
—H. Willotte.—A continuation of the memoir inserted in 
No. 12. The author treats here of solids, liquids, vapours, 
and compound bodies. 

Vibratory Forms of the Bubbles of Glyceric 
Liquid.— C. Decharme. — The author proposes three 
laws :—Fo'r the same number of nodals (the same system) 
the diameters of the bubbles are proportional to the lengths 
of the vibrating plate, or inversely proportional to the 
square roots of the numbers of vibrations. For the same 
diameter of bubbles the numbers of nodals are inversely 
proportional to the lengths of the vibrating plates, and 
direCtly proportional to the square roots of the number of 
vibrations. For the same length of vibrating rods the 
numbers of nodals are proportional to the diameters of the 
bubbles. 

ACtion of Metallic Nitrates upon Monohydrated 
Nitric Acid.—A. Ditte.—Metallic nitrates may aCt upon 
monohydrated nitric acid in three very different manners. 
Ammonium nitrate combines with nitric acid to form an 
acid salt, which, at ordinary temperatures, dissolves a 
large quantity of melted ammonium nitrate, forming 
another acid salt. Potassium nitrate yields an acid salt 
in the same manner, as do also thallium and rubidium 
nitrates. 

Thermic Researches on Succinic Acid and its De¬ 
rivatives.—P. Chroustchoff.—Succinic acid dried in the 
water-bath and sifted gives, on solution in 500 c.c. at n°, 
an absorption of heatC8H408H2 - 6-4 cals. 

A New Curare, Extracted from a single Plant 
(Strychnos triplinervia).—MM. Couty and de Lacerda. 

I Chemical News, 
1 Oft.17,1879. 

—The authors have obtained from the bark of this 
Strychnos—a species common in the province of Rio 
Janeiro—an extract, which, though weaker than that pre¬ 
pared by the Aborigines, gave, when introduced into the 
blood or under the skins of animals, the well-known 
symptoms of curare. 

Moniteur Scientifique, Quesneville. 
September, 1879. 

A great part of this issue is devoted to a review of the 
Splendeurs de la Foi, of M. l’Abbe Moigno. Save the 
usual reports of the meetings of the Academy of Sciences, 
the rest of the number is taken up with Mr. Perkin’s 
history of alizarin, and Dr. O. H. Witt’s paper on “ A new 
Class of Aniline Colours,” both from well-known English 
sources, and with a paper on the “Reynier” eleCtric lamp, 
which cannot be reproduced without the accompanying 
illustrations. 

October, 1879. 

Aniline-Black.—R. Kayser.—The author has prepared 
aniline-black by different methods, and has found that 
when pure aniline was used the base formed possessed 
the composition Ci2HI0O2, Reinek’s nigranilin. This 
base is insoluble in water, alcohol, ether, and chloroform ; 
soluble in creosote and aniline with a blue colouration, 
rapidly turning brown under the influence of heat. In 
sulphuric acid it dissolves with a violet colour. The sul¬ 
phate and hydrochlorate are decomposable by water. 
The formation of nigranilin takes place in acid solutions 
only; the presence of a metallic salt is not necessary, 
especially if there is an excess of a mineral acid. The 
author’s experiments show that toluydin does not take 
part in the formation of aniline-black, and that in practice 
a pure aniline should be used. With reference to the view 
of M. Nietzki that aniline-black contains two isomeric 
bases, the one easily soluble in chloroform and aniline 
with a blue-violet colour, and the other, less readily, with 
a brown, the author has not observed a base soluble in 
chloroform.—Verein. Beforder. Gewerbfleisses. 

Aniline-Black.—R. Nietzki.—The author refutes the 
assertion of M. Dechend that aniline-black is an oxy¬ 
genated base, 024^7^02. Aniline-black, which possibly 
approaches the indulins, is of a violet colour when free, 
and green when existing as an acid salt, but these shades 
are sufficiently intense to pass for black.—Verein. Befor- 
derung. Gewerbfleisses. 

The remainder of the papers in this issue have either 
been already noticed, or are derived from English sources. 

Justus Liebig's Annalen der Chemie, 
Band 198, Heft 1 and 2. 

Communication from the Chemical Laboratory of 
Greifswald.—This consists of a memoir by Dr. O. Zander 
on the amido-disulpho-benzolic acids, which the author 
obtains by heating the three amido-sulpho-benzolic acids 
with fuming sulphuric acid. 

Influence of Volume and Temperature in the 
Preparation of Ozone, and Description of a New 
Ozonisator.—A. R. Leeds.—At the temperature of +6° 
no ozone appears to be formed. From this point the 
yield increases till the temperature reaches +24°, after 
which it again decreases in a corresponding manner. In 
preparing ozone by means of the slow combustion of 
phosphorus, the author uses, instead of water, a solution 
of potassium dichromate mixed with sulphuric acid, and 
aspires or forces a current of air over the phosphorus, as 
first proposed by A. Riche. For the requisite tubes he 
finds a certain quality of “ kerite,” manufactured by Mr. 
A. G. Day, the best material. 

Communications from the Laboratory of the Uni¬ 
versity of Halle.—These consist of memoirs by W. 
Heintz on the oxidation-produCts of di- and tri-aceton 
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amin, especially on amido-dimethyl-acetic acid, amido-di- 
methyl-propionic acid, and imido-dimethyl-acetic-di¬ 
methyl-propionic acid; on the chromates of tri-aceton- 
amin, and on the compound of platinum chloride with the 
hydrochlorate of urea. 

Preparation of Perbromic Acid.—Dr.. G. Wolfram.-— 
The author finds that perbromic acid is not formed by 
Kammerer’s process. 

Researches from the Laboratory of Prof. T. Zincke. 
-—This collection comprises memoirs by M. Rhalis on 
ortho-brom-benzoic acid; by T. Zincke, on compounds of 
the hydrobenzoin and stilben series ; by A. Breuer and T. 
Zincke, in continuation of the last paper, and on the 
bodies formed by the action of dilute sulphuric acid on 
hydro- and isohydro-benzoin ; and by T. Zincke, on the 
isomerism between hydro- and iso-hydro-benzoin. In this 
memoir the author discusses the question of physical 
isomerism, not to be explained by a different grouping or 
position of molecules. He suggests the assumption of 
different physical molecules, consisting of identical che¬ 
mical molecules. 

Contribution to the Knowledge of Glyoxylic Acid- 
—Dr. Carl Bottinger.—The transition of glyoxylic acid 
into oxalic acid and glycolic acid is connected with the 
decomposition of a salt of definite composition. With 
hydrocyanic and hydrosulphuric acids, glyoxylic acid be¬ 
haves similarly to pyruvic acid. By ammonia it is con¬ 
verted into amido-glyoxylic acid, and by aniline into anil- 
glyoxylic acid. Glyoxylic acid behaves as an aldehyd and 
may be distinguished from pyruvic acid by its less ten¬ 
dency to condensations, due to the absence of a hydro¬ 
carbon residue. 

Carbo-hydrates of the Tubers of the Jerusalem 
Artichoke (Helianthus tuberosus).—Dr. E. Dieck and 
B. Tollens.—In the tubers examined little or no inulin 
was found, but considerable quantities of levulin and of 
a dextrorotatory sugar. The composition of levulin is 
C6Hio05, as is also ascribed to gum, starch, and dextrin. 
It is optically inert, has a great similarity to gum and 
dextrin, and in contaCt with yeast passes into the alcoholic 
fermentation. If boiled with sulphuric acid it yields levu- 
linic acid. - The sugar formed from levulin reduces 
Fehling’s solution strongly, and has a specific rotatory 
power to the left (a) 4D at 20° C. = 520 referred to levulin, 
and 470 referred to sugar. In the fermented juice mannite 
and glycerin have been detected, and on one occasion 
succinic acid. 

Isomeric Nitro-salicylic Acids.—H. Schiff and F. 
Masino.—Not suitable for useful abstraction. 

On Di-iod-nitro-phenols.—R. Piria.—The author has 
obtained di-ido-nitro-phenol in two isomeric modifications, 
the one forming pale yellow rhombic prisms, and the 
other gold-coloured micaceous plates, like iodide of lead. 

Chemiher Zeitung. 
No. 37, 1879. 

Alizarin Blue.—G. Auerbach.—Tissues dyed with this 
colour are much affeCted by light. An exposure to the sun 
for two or three hours is sufficient to convert the original 
bright blue shade to a dull grey. This want of perman¬ 
ence, joined to the high price of the colour, have greatly 
limited its consumption, and since the introduction of 
methylen blue, which dyes cotton without the intervention 
of a mordant, alizarin blue has disappeared from commerce. 
It is prepared by heating 1 part of mono-nitro-alizarin, as 
dry as possible, with ij part glycerin, and 5 parts sul¬ 
phuric acid. After the reaction is over the mass is boiled 
in water, yielding a deep brownish red solution, from 
which, on cooling, the colour is deposited as a sulphate in 
brown crystals. This compound, however, can exist only 
in a strongly acid solution. On filtration and washing 
with water, the brown mass turns blue, and the colour is 
thus obtained in the free state. It may be re-crystallised 

IQI 

from amylic alcohol, from glacial acetic acid, or from 
naphtha. The composition of alizarin blue is 

C17H1XNO4+H2O. 

If heated to 1800 with acetic anhydride it yields di-acetyl- 
alizarin blue, an unstable compound. 

No. 38, 1S79. 

In connection with the general Congress of German 
Apothecaries, held at Hanover on September 4, was ex¬ 
hibited a collection of pharmaceutical antiquities,including 
a specimen of genuine oriental bezoar, a goblet of metallic 
antimony, formerly used for imparting a purgative effeCt 
to wine or beer, a venerable sample of “ Album Graecum,” 
&c., a selection of chemical apparatus inscribed with 
alchymistic symbols, a gaily-adorned jar for containing 
“ Mithridate,” &c. 

Atti della R. Accademia del Lincei. 
Fascicolo 7, 1879. 

Theorems on the Distribution of Constant Eledtric 
Currents.—Prof. G. Ferraris.—Briot, in his Traite de la 
Chaleur, having observed that in filiform conductors 
traversed by constant galvanic currents, as the law of 
Joule is a consequence of the law of Ohm, reciprocally the 
latter is a consequence of that of Joule, Ferraris gene¬ 
ralises this theorem for conductors of any form soever. 

Crystallographic Studies on Certain Bodies of 
the Aromatic Series.—Giuseppe la Valle.—Not capable 
of useful abstraction. 

Glycerin and the Pancreatic Digestion.—Prof. A. 
Herzen.—The author, in opposition to Prof. F. Lussana, 
shows that the pancreatic liquid is pre-eminently the 
digestive secretion, acting upon the albuminoids as well 
as upon amylaceous and fatty bodies. He also refutes 
the objection that the albumin is dissolved by glycerin 
used for the extraction of the pancreatic secretion. 

Nature of the Specific Agent which Produces 
Malarial Fever.—Prof. Edwin Klebs.—The cause of 
malaria is not equally developed in soils of like composi¬ 
tion and equally moist, and it may hence be suspected to 
be a specific organism, requiring for its development not 
merely favourable outward circumstances, but also the 
presence of a germ. From the air of malarial districts 
aspirated through suitable apparatus the author has ob¬ 
tained organisms of about 0-95 micro-millimetres in maxi¬ 
mum diameter, capable of producing malarial fever on 
inoculation. For these the author proposes the name 
Bacillus malaria. They are developed in presence of 
free oxygen, and belong therefore to the of Pasteur. 

Thermic and Galvanometric Laws of the Eledtric 
Sparks Produced on the Complete, Incomplete, and 
Partial Discharge of Condensers.—Prof. Emilio Vil- 
lari.—The following laws are laid down :—The galvano¬ 
metric deviations produced by incomplete discharges are 
proportional to the quantity of electricity which produces 
it. The heat caused by the sparks generated on an in¬ 
complete discharge is proportional to the quantity of elec¬ 
tricity which produces it. 

Vapours Diffused within Liquids.—S. Cantoni.—An 
extensive and mathematical paper, not admitting of useful 
abridgment. 

Corundiferous Felspar of Biellese.—S. Sella.—The 
composition of this mineral is :— 

Alumina .. ..   93725 
Ferric oxide . 1-094 
Silica, with titanic acid .. .. 3-141 
Lime. traces 
Water.. .. .. .. 0-867 

98-827 
Singular Decomposition of Hydrochlorate of 

Phenyl-ethyl-amin.—M. Fileti and A. Piccini.—Noticed 
under Gazzetta Chimica Italiana. 
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On Digallic Acid and on the Alleged Artificial 
Tannin.— Dr. Freda. — Also noticed under Gazzetta 
Chimica Italiana. 

Certain Derivatives of Santonin.—G. Carnelutti and 
S. Cannizzaro.—By boiling santonin with hydriodic acid 
and phosphorus a powerful monobasic acid is produced, to 
which the authors give the name of the santonosic. 

A New Isomer of Santonin.—S. Cannizzaro and L. 
Valenti.—The compound, on treatment with a boiling 
solution of caustic potassa, is transformed into a meta- 
santonate. 

Chemico-microscopic Researches on Ashes from 
Etna, falling at Reggio in Calabria, May 28, and on 
Lava collected at Giarre, June 2.—S. Cossa.—Not 
suitable for abstraction. 

Temperature of the Voltaic Arc and its two Polar 
Extremes.—S. Rosetti.—The temperature of the positive 
pole is greater than that of the negative. The extreme 
point of the former has a temperature of about 4000°, 
whilst the corresponding negative point scarcely exceeds 
3000°. 

Gazzetta Chimica Italiana. 
Anno ix., 1879. Fasc. 6 and 7. 

Tungsten Chlorides and Oxychlorides.—Ugo Schiff. 
—By the aCtion of phosphorus chloride upon°tungstic 
anhydride there are formed in the first reaction oxychlo¬ 
rides, and especially oxy-tetra-chloride. These oxychlo¬ 
rides to an elevated temperature or pressure, and to the 
aCtion of an excess of phosphorus chloride, pass into hexa- 
chloride, which is then partially decomposed into chloride 
and penta-chloride. 

Process for the Economical Preparation of Bibasic 
Quinine Citrate.—F. Dotto-Scribani.—The author dis¬ 
solves in three litres of boiling water acidified with 
3-669 grms. monohydrated sulphuric acid, 100 grms. bibasic 
quinine sulphate, and adds to the solution 32-685 grms. of 
tribasic calcium citrate. 

Researches on Satureia Juliana.—Dr. P. Spica.— 
This plant is used by the country people in some parts of 
Italy as a remedy for intermittents. The author has ex¬ 
tracted from it a non-nitrogenous principle, to which he 
assigns the formula C35H5604. 

. Chemical Study on the Salts from the Mother- 
liquors of the Saline Springs of Volterra.—Dr. A. 
Funaro.—The author has examined these waters as a 
commercial source of the salts of potash. 

Analysis of a Chrysocolla from Chili.—Niccolo 
Pelegrini.—In different portions of the ore the oxide of 
copper ranges from 31-913 to 65-306 per cent. 

Singular Decomposition of the Hydrochlorate of 
Phenyl-ethyl-amin.— M. Fileti and A. Piccini.—The 
hydrochlorate of phenyl-ethyl-amin if heated in a small 
tube sealed at the lamp undergoes a decomposition ; on 
opening the tube there is not the slightest escape of gas, 
but there is perceived a slight odour of an aromatic 
hydrocarbon, and there is formed a hydrochlorate less 
soluble in water than the original substance. If the tem¬ 
perature is raised to 270° to 2803 the quantity of the 
sparingly soluble hydrochlorate decreases, but the aro¬ 
matic odour is stronger, and on adding water oily drops 
are separated. r 

Certain Neutral Ammoniacal Salts.—Fausto Sestini. 
—The salts in question are the citrate, phosphate, and 
photo-santonate. 

New Experiments on Resins.—Giacomo Luigi Cia- 
mician. Abietinic acid and colophonium distilled with 
zinc powder yield toluol, meta-ethyl-toluol, naphthalin, 
methyl-naphthalin, and methyl-anthracen. Resin of elemi 
distilled in the same manner produces toluol, meta- and 
para-methyl-ethyl-benzin, and ethyl-naphthalin. Gum 
ammoniacum similarly treated gives very different pro- 

du&s, one of the principal being Ci3H20, a hydrocarbon of 
the benzol series. It is probable that all the resins which 
resist the aCtion of fused caustic potash are decomposed 
on reduction with zinc powder into hydrocarbons belong¬ 
ing to the naphthalin series. 

Isomeric Nitro-salicic Acids.—Ugo Schiff and F. 
Massino.—Not adapted for abstraction. 

Alleged Artificial Tannic Acid.—Dr. Pasquale Freda. 
—By the action of arsenic acid, gallic acid, whether in 
alcoholic or aqueous solution, is not transformed into 
digallic acid, but into an arsenical compound having some 
of the properties of tannic acid. If this compound is 
freed from arsenic by means of hydrogen sulphide the 
gallic acid reappears unaltered.' 

On Piperidin.—R. Schiff.—A short notice of some 
bromine derivatives of this base. 

Action of Potassium Cyanide upon the Ammonia¬ 
cal Derivatives of Chloral—R. Schiff and S. Speciale. 
—The compounds thus submitted to the action of potas¬ 
sium cyanide are chloral-ammonium, chloral-acetamid, 
and chloral-benzamid. 

Crystalline Form of Anglesite from Sardinia.— 
Quintino Sella.—Upwards of seven pages of figures and 
crystallographic formulae. 

Crystalline Form of Certain Substances of the 
Aromatic Series.—Dr. R. Panebianco.—Incapable of 
abstraction. 

Lithofellic Acid and Certain Lithofellates.—Dr. G. 
Roster.—An account of the preparation of lithofellic acid 
and of its sodium and barium salts, with particular notice 
of their crystalline forms. 

Researches on the Lavas of the Volcanoes of 
Ernici in the Valley of Sacco.—S. Speciale.—The 
lavas contain alumina, magnesia, lime, potash, soda, 
ferrous and ferric oxides, traces of copper, silica, phos¬ 
phoric acid, and traces of carbonic acid with water, besides 
imponderable traces of manganese, and of barium and 
lithium, visible with the spectroscope. 

Detection of Nitric Acid in Presence of Nitrous 
Acid.—A. Piccini.—The substance is dissolved in water 
along with a good quantity of urea, and the solution is 
added little by little to another solution of urea in dilute 
sulphuric acid. When the decomposition is complete 
some ioduretted starch paste is added. If the colourless 
liquid takes a blue colouration on the addition of a frag¬ 
ment of zinc, this indicates the presence of nitrates. 

La Correspondance Scientifique. 
No 61, September 23, 1879. 

Sophistications of Olive Oil.—The adulteration of 
this oil has become so prevalent that the Minister of 
Agriculture and Commerce has requested the Academy of 
Sciences to ascertain the most trustworthy method for the 
detection of such frauds. Among the procedures at 
present under examination by a special committee is the 
use of the diagometer, an instrument devised by Prof. 
Luigi Palmieri, founded on the difference of the eleCtric 
conductivity of oils. Seed oils are as a class better con¬ 
ductors than olive oil. At the same time every oil con¬ 
ducts the better the greater are its impurities. Linseed 
and cotton seed oil are among the best conductors, whilst 
the oils of pine seeds and of hazel nuts are almost as 
feebly conductive as the purest olive oil, known in com¬ 
merce as virgin oil. Fortunately these two oils are too 
rare and costly to be used in the adulteration of olive oil. 
The use of the diagometer requires considerable manipu¬ 
lative skill. 

Rehnann's F'drber Zeitung, 
No. 35, 1879. 

At a recent meeting of the Berlin Dyer’s Association 
the new colour, “ Puteaux blue,” manufactured by MM. 
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Patry, of Puteaux, came under discussion. It was con¬ 
sidered to be in all probability an indulin, but was pro¬ 
nounced not well adapted for wool-dyeing. For mixed 
colours upon silks, and as a ground for blues it was said 
to be applicable. Dr. Reimann, in speaking of “ pittacall 
blue,” considered that at no very distant period the pro¬ 
ducts of beech tar would be utilised for the production of 
artificial tannin. 

The “ Weighting ” of Silks.—Marius Moyret.—The 
system of weighting is ruinous to the silk-growing depart¬ 
ments of France. Their high-class products are no longer 
in demand, as inferior and cheaper foreign silks serve 
equally well for loaded tissues. Hence these districts, 
already suffering fiom the phylloxera and from the loss 
of the madder trade are in the utmost distress. The 
author proposes that in the sale of silks, as in that of gold 
and silver, the proportions of the real article and of 
weighting matters should be exactly specified, and that 
a central office for the cheap and rapid assay of silks 
should be opened in Lyon. He states that the most ex¬ 
cessive weighting has been carried out by a New York 
firm. 

MISCELLANEOUS. 

Lightning Conductors.—The delegates nominated in 
1878 by the Royal Institute of British Architects, the 
Society of Telegraph Engineers, the Physical Society, and 
the Meteorological Society, “ To consider the possibility 
of formulating the existing knowledge on the subject of 
the protection of property from damage by electricity, and 
the advisability of preparing and issuing a general code of 
rules for the erection of Lightning Conductors,” have 
already collected a large amount of thoroughly practical 
information. Being anxious, however, that their Report 
should bs as trustworthy and as exhaustive as possible, 
they invite correspondence upon the following points :— 
Full details of accidents by lightning, stating especially 
whsther the building struck had a conductor or not. 
If there was a conductor, state its dimensions, con¬ 
struction, mode of attachment to the building, whether its 
top was pointed, distance of its upper terminal from the 
place struck, nature and extent of the connection between 
the conductor and the earth, and whether the earth was 
dry or moist, whether the conductor was itself injured, 
and whether the conductor or the point struck was the 
most salient objeCt in the vicinity. Information is also 
desired, either verbally or by sketches, as to the position 
of metal spouting and lead roofing relatively to the point 
struck, and to the conductor. Details of the thickest 
piece of metal melted by a flash of lightning are much 
needed. Unimpeachable evidence of the failure of con¬ 
ductors is much desired, as such failures would be ex¬ 
tremely instructive. The Secretary to the Conference is 
Mr. G. J. Symons, F.R.S., 30, Great George Street, S.W. 

Sanitary Institute of Great Britain.—The Proceedings 
of the Autumn Congress of the Sanitary Institute, which 
will be held at Croydon, will be as follow:—Tuesday, 
October 21, 1 p.m., Public Luncheon; 3 p.m., Opening of 
Exhibition ; 8 p.m., First General Meeting, Opening 
Address, by Benjamin W. Richardson, M.D., F.R.S., 
President of the Congress. Wednesday, October 22, 
Section I., “ Sanitary Science and Preventive Medicine 
Address by Alfred Carpenter, M.D., President of the 
Section; Papers and Discussions, on “ Sanitary Science 
and Preventive Medicine ; ” 8 p.m., Conversazione. 
Thursday, October 23, Section II., “Engineering and 
Sanitary Construction ;” Address by Captain Douglas 
Galton, R.E., C.B., F.R.S., President of the Section; 
Papers and Discussions, on “ Engineering and Sanitary 
Construction ; 8 p.m., LeCture to the Congress, by Prof. 
W. H. Corfield, M.D. Friday, October 24, Section III., 
“ Meteorology and Geology Address by G. J. Symons, 
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F.R.S., President of the Section; Papers and Discussions, 
“Meteorological, Geological, and Geographical; 5p.m., 
Closing General Meeting of Congress; 7 p.m., Public 
Dinner. Saturday, October 25, Excursions. The Lec¬ 
tures to the Congress and the General Meetings will be 
held in the Large Public Hall, and the SeCtional Meetings 
in the Small Hall adjoining. The Exhibition will be held 
in a Marquee ereCted at the Central Croydon Station, and 
will remain open until Saturday evening, November 8. 

Now ready, complete in three vols , 8vo. 

INORGANIC CHEMISTRY. By Prof. 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S., of 
Owens College, Manchester. With Illustrations, &c. 

Vol. I.—The NON-METALLIC ELEMENTS. 
21S. 

Vol. IL—Part 1.—METALS. 18s. 
Vol. II.—Part 2.—METALS. 18s. [This day. 

“It would be difficult to praise this most valuable Manual too 
highly. . . . The arrangement is clear and scientific; the fafts 
gained by modern research are fairly represented and judiciously 
selefted, and the style throughout is singularly lucid.”—Lancet. 

“ A most valuable contribution to the literature of chemistry. . . . 
The work when finished will afford the most complete systematic 
exposition of the existing state of chemical science that has yet 
appeared in the English language.”—Nature. 

By Prof. ROSCOE, F.R.S. 

LESSONS IN ELEMENTARY CHE- 
MISTRY ; Inorganic and Organic. With numerous illustrations. 
New Edition. F’cap. 8vo. 4s. 6d. 

PRIMER OF CHEMISTRY. With Illus¬ 
trations. i8mo. is. 

By Prof. SCHORLEMMER, F.R.S. 

THE CHEMISTRY OF THE CARBON 
COMPOUNDS; or, Organic Chemistry. With Illustrations. 
8vo. 14s. 

“ A better book than this on organic chemistry has never been 
written in any language,”—Pharmaceutical Journal. 

“ Must prove eminently useful to the chemical student.”— 
A thenceum. 

MACMILLAN AND CO., LONDON. 

This day, in extra Fcap 8vo., price 4s. 6d. 

T3L0WPIPE ANALYSIS. By J. Lan- 
dauer. Authorised English Edition by J. Taylor and W. E. 

Kay, of the Owens College, Manchester. With Illustrations. 

MACMILLAN AND CO., LONDON. 

INSTITUTE OF CHEMISTRY. 

he President has offered Two Prizes of £$o 
each for the two best original investigations involving Gas 

Analysis. These Prizes will be open to Associates, and to all persons 
(except Fellows of the Institute) who shall before the 31st Decembernext 
have qualified for the Associateship in all respefts short of passing the 
piescribed practical examination, and successful competition for these 
prizes will be accepted in lieu of such nraftical examination.—Further 
information may be obtained on application to the Secretary, Mr. 
C. E. GROVES, Somerset House Terrace, W.C. 

YWILLOUGHBY BROS., Central Foundry, 
» • Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contraft for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 

Estimates and Plans furnished on application. 

TDOYAL POLYTECHNIC.-METEM- 
Xv PSYCHOSIS, the Marvellous Illusion, daily ar.d nightly.— 
GOSSIP AND SONG, by Mr. Buckland.—THE CHEMISTRY 
OF COAL, FLASHING SIGNALS, &c., by Mr. J. L. King.— 
INSTRUMENTAL CONCERTS by the talented Paggi Family.— 
READINGS by Miss Gertrude Kellogg.—LEc-TURES on COMIC 
PICTORIAL ART, on CAVES AND CREVICES, and on 
AFGHANISTAN, by Mr. T. C. Hepworth.—Admission is. Open 
12 till 5, and 7 till 10. After Noy. 3 the hours will be from 10 till 1, 
2 till 5, and 6 till 10. 
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B ERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. |V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to xo p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connected with 

Patents, &c., conducted. 
Prospectuses and full particulars on application to Prof Gardner 

at Berners College, 44, Berners-street W. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Collections of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures 
andResearch. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes._ New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
Appaiatus, and Materials. Also Implements and Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 
London. _ 

RG A N I C MATERIA MEDIC A. 
' Bv DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the active principles 
of drugs. Special appendix on the microscopic characters of the 
starches in food and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxter at the Office of the South London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Simpkin 
and Marshall and Messrs. Baillidre, Tindal,and Cox. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Aiso all other kinds of Bes 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on ApDlication. 

TESTIMONIAL. 
“We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. _ We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 

TIPTON, STAFFORDSHIRE. 

FEINST GEMAHLENEN 

SC H WE RS PATH 
EIGNER GRUBEN, LIEFERT BILLIGST, 

FRANZ COBLENZER, 
IN COLN A/RH. 

Water-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. ___ 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

The Combustion of Sulphuretted Hydrogen, 
and its manufacture into Oil of Vitriol. 

This apparatus has been successfully working for a series of years 
at the Chemical Works, Frizinghall, nr. Bradford (Messrs. Hunt and 
Illingworth’s), the perfecting of which was the result of an incalcu¬ 
lable amount of study on the part of the proprietors. 

It is necessary, for the thorough and efficient working of the Plant 
to adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
the process:— 

The executors of the late Mr. Wm. Hunt, Mess's. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford- 

- shire; 
Or Mr. THOS. ILLINGWORTH, Ilkley, Yorkshire. 

BECKER & SONS, 
MANUFACTURERS OF 

CHEMICAL AND GOLD ASSAY BALANCES 
AND OTHER 

SCALES AND WEIGHTS. 

BECKER’S STUDENT’S BALANCE, in polished mahogany 
glass case, sliding front, counterpoised, to carry 30 grammes 
in each pan and turn to A milligramme,nickel plated pans £2 10 

Ditto, ditto, in mahogany glass case, polished black.£2 13 

Sole Agents for England, Ireland, and Wales:— 

TOWNSQN £ MERCER. 
Becker’s Complete Lists forwarded by post on receipt of id. stamp, 

or free on application. 

BISULPHIDE 
OF CARBON 

PROTOSULPHATE,A 
RED OXIDE f1^ 

OXYCHLORIDE 

Sulphocyanide, 

And every other Mercurial Preparation. 

BISULPHITE OF LIME, TETRACHLORIDE OF CARBON. 

Oxysulphuret of Antimony, Glacial Acetic Acid, 

Liquor Ammonias, Perchloride of Iron, 

Sulphite and Hyposul¬ 

phite of Soda, 

Phosphates of Soda and 

Ammonia, 

Ethers, 

Bromides, 

Iodides, 

Scale and Granular Pre¬ 

parations. 

Sulphide of Iron, 

Pure Acids, 

Chloride of Sulphur, 

Acetone, 

Chloroform, 

Aldehyde, 
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AGRICULTURAL CHEMISTRY IN JAPAN. 

By ROBERT WARINGTON. 

In the International Exhibition, now being held at Sydney, 
a collection of soils, manures, and agricultural products is 
shown by the Imperial College of Agriculture In Tokio, 
Japan. Accompanying the collection is a descriptive 
eatalogue, compiled by Mr. Kinch, the Professor of Che¬ 
mistry at the College, in which a short account is given 
of the various products exhibited, with chemical analyses 
of the majority of them. The catalogue contains in all 
about 80 analyses of Japanese products. *The whole of 
this important work has been accomplished in the labora¬ 
tory of the College, under the superintendence of Mr. 
Kinch, and is certainly highly creditable to the Institution. 
We propose to select from this Japanese chapter in agri¬ 
cultural chemistry some of the results which appear to 
have a special interest. 

The catalogue opens with some analyses of soil. Then 
follow analyses of manures, including lime, wood ashes, 
nitre, waste vegetable substances, and residues from 
various manufactures, fish manure, bone, superphosphate, 
bird's dung, and hair. Next in order come analyses of 
foods. 

Rice.—This is the grain principally cultivated in Japan. 
The composition of ordinary rice, and of the glutinous rice 
used in preparing the New Year’s cakes, is as follows :— 

Ordinary Rice. Glutinous Rice. 

Water .. ■ • 13-63 12*01 
Albuminoids • • .. 5-80 5-13 
Fat 2-15 3-30 
Starch, &c. .. 73-I4 73-20 
Fibre .. ,. 4*00 4-gi 
Ash 1-28 i-45 

Mr. Kinch remarks that other specimens of Japanese 
rice gave iro to 14-0 per cent of water, 6-07 to 777 per 
cent of albuminoids, and i-o8 to 1-33 per cent of ash. 

Soy Bean (Glycine [Soya] hispida).—This bean is re¬ 
markable for containing a very high percentage both of 
albuminoids and fat : it forms probably the most concen¬ 
trated food furnished by the vegetable kingdom. 

White Soy Bean. 

Water. 11-32 
Albuminoids. 3775 
Fat.20-89 
Starch and soluble cellulose ... .. 24-58 
Fibre .. ..   1-50 
Ash. 3-86 

A variety of foods and condiments are prepared from 
this bean. By mixing the boiled beans with fermenting 
rice and some salt, and allowing the whole to stand in a 
cool place for a month, the food known as Miso is pre¬ 
pared. By precipitating the watery extract of the boiled 
beans with common salt, a crude legumin rich in fat is 
manufactured ; this is known as Tofu. 

Shoyu, known in this country as Soy, is made by a 
complicated process from soy beans and wheat. These in¬ 
gredients are roasted, then mixed with fermenting wheat, 
and kept for some days in a warm room till covered with 
a fungus. The mass is then extracted with a solution of 
common salt, and the mashing preserved in vats for three 

* The albuminoids in all these analyses are found by multiplying 
the nitrogen by 6-33. 

or five years. It is then filtered for use, honey or fer¬ 
mented rice being sometimes added if a sweet soy is 
desired. 

Sweet Potato [Batatas edulis).—The tubers were found 
to have the following composition :— 

White Variety Red Variety Red Variety 

Water .. 75-20 69-10 
Albuminoids .. 1-02 o-g2 0-84 
Fat .. 0-29 0-26 0-39 
Sugar .. 5-19 5-82 8-42 
Starch, &c.. •• 1572 I5-I3 15-81 
Fibre .. 1-39 1-32 4’37 
Ash .. 1-09 i-35 1-07 

Large Radish.—One of the principal root crops in Japan 
consists of a giant radish, Raphanus sativus. No. 1 root 
was 30 inches in length, and weighed 3-65 kilos.; No. 2 
was rather smaller:— 

No. 1. No. 2. 

Water ;.94'97 94'45 
Albuminoids. 0-57 0-64 
Soluble carbo-hydrates .. .. 3-25 1 
Fibre.. . o-6o) 473 
Ash. o-6i 058 ’ 

Bamboo Shoots.—The underground buds of the root 
stock of the bamboo are frequently employed as food ; 
they also serve for making pickles. Two principal kinds 
had the following composition :— 

Large Small variety 
variety. (more mature). 

Water . 91-79 
Albuminoids.. 2-59 
Fat. • •• 0-13 O-II 
Sugar . 0*10 
Extractive matter .. 2-8l 
Fibre. i-io 
Ash.. ., i-io 

Seaweeds.—A list is furnished of a large number of 
edible seaweeds, and analyses of many of them are given. 
Laver (Porpliyra vulgaris) is cultivated in the neighbour¬ 
hood of Tokio. Branches of oak are placed in the 
shallow water of the bay in spring-time; on these the 
laver appears, and is collected from October to the follow¬ 
ing March, after which the plant becomes too hard to be 
of use. This seaweed flourishes best in brackish water. 
With the following analyses of Laver the market price of 
each is mentioned ; it will be seen to follow pretty closely 
the percentage of nitrogenous matter, which is greatest in 
the young plant. 

Best. 

Price 
36 sen. 

Water .. .. 14-40 
Nitrogenous } c 

substance j z6-I4 
ExtCt. matter 44-51 
Fibre .. .. 5-50 
Ash .. .. 9-45 

100 Parts of the Asli .contained— 

Potash.. .. 34-50 31-50 11-15 35-I9 33'S3 32-27 
Phosphrcacid 14-07 13-77 6-05 13-27 14-16 7-25 
Silica .. .. 1-40 o-6o 7 80 6-40 6-65 1-96 

Analyses of Tangle (Fucus saccharina), and of other 
edible seaweeds, are given below. From the Gelidium 
corneum the Kanteen, or vegetable isinglass, is prepared. 
The cleaned plant is boiled with water, the solution is 
strained, and allowed to set to a jelly in wooden boxes. 
The jelly is cut into long prisms, frozen, and then allowed 
to thaw in the sun. The water runs away as thawing 
proceeds, leaving a white skeleton of kanteen. One part 
will make a firm jelly with 150 of water. 

Medium. Common. PurPle- Pale 
Green. 

Price Price Price Price <■ Price 
29 sen. 3 sen. 27 sen. 18 sen. 5 sen. 

I2-6o 19-40 12-98 12-gi 15-61 

i8-ii 4-48 17-41 ig-88 6-32 

56-83 5771 51-10 4879 52-63 
5-66 7-46 9-83 9-98 8-71 
6-8o 11-90 8-68 864 i6'73 
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Enteromorph a Capea Cystoseira Alaria Fucus saccharina. Vegetable 
compressa. elongata. sp. pinnatifolia. “-s Isinglass. 

Water. .. 13-60 I3'I7 16-40 15-11 26-80 24-82 22‘8o 
Nitrogenous substance .. 12-41 8-99 8-42 8-29 779 6-02 11*71 
Extractive matter .. 52-99 45'09 4I-92 40-62 33*58 45-66 62-05 
Fibre . 7-40 17-06 2-i6 9'33 4’97 — 
Ash . 24-74 16-20 33-82 22-50 i8'53 3‘44 

100 Parts of the Ash contained. 

Potash . 27-98 — 32-55 21-00 27-00 3177 — 

Phosphoric acid — .. 11-22 2-37 2-20 2'6l 4-43 2-96 — 

Silica. 6-97 2-20 I-9I trace 3‘94 trace — 

Tea.—Three analyses of Japanese tea are given, two 
prepared by native methods, and one after the Chinese 
plan, ioo parts of tea contained :— 

Hiki-cha. Sen-cha. Chinese 
preparation, 

Water. C-74 6-io 8-92 
Soluble in Water .. 43-26 52-55 36-50 
Tannin .. 12-50 I2'I0 13-19 

Fibre . 11-70 — 

Ash . 6-53 6‘io 5-26 

Nitrogen 579 6-38 3-18 

Chrysalises. — The chrysalises of silkworms are used as 
food for fish, and also as manure. Two kinds contained 
as under:— 

Bombyx 
Mori. 

Bombyx 
Yama-mai. 

Water . 9-28 
Nitrogenous substance .. .. 47-28 49'75 
Fat. 2377 
Ash.. 274 

Starch and Sugar.—Starch is prepared in Japan from 
buck-wheat; from the common brake, P. aquilina ; from 
the root of a leguminous plant, Pueraria Thunbergiana; 
and from the root of a lily, Erythronium grandiflorum. 

Starch-sugar is prepared by treating steamed rice with 
a portion of rice, wheat, or barley which has already un¬ 
dergone fermentation. After digestion for several hours 
at a fixed temperature the solution is strained, and eva¬ 
porated either to a syrup or to a solid condition. The 
solid sugar contains 7 to 11 per cent of water. Both 
maltose and dextrin are present. 

Alcoholic Liquors.—Rice-beer (Sake) is the most im¬ 
portant beverage of the country. It is manufactured only 
during the winter months. The ferment is first prepared 
by spreading steamed rice mixed with wood-ashes in 
shallow trays, which are then seeded with the yellow 
spores of the fungus developed in a previous operation, 
and kept for some days in a warm chamber. When the 
fungus has developed, the mass is used to inoculate afresh 
quantity of steamed rice. The mash is prepared by 
adding to steamed rice and water a certain proportion of 
the above ferment, and the whole is repeatedly agitated 
for two days. In this stage of the operation the starch of 
the rice is converted into sugar. The mash is then trans¬ 
ferred to a large vessel, and the temperature raised to that 
of the human body. In this stage an active alcoholic fer¬ 
mentation takes place. The liquor thus formed is not, 
however, the final product. To it are added fresh quanti¬ 
ties of steamed rice, water, and ferment, and after three 
days mashing this addition is again, and yet again re¬ 
peated. When the last rice has been added the whole is 
allowed to ferment for thirteen days. The sake is now 
strained, and the residue pressed. After standing fifteen 
days to clear, the pure sake is heated to 120° F. to destroy 
any remaining yeast, and is then fit for use. 

Finishedsaite contains, according to six analyses given by 
Mr. Kinch, ii,33 to I5'o per cent of alcohol by weight, 
and 2'33 103-05 per cent of solid matter; the total free 
acid, reckoned as acetic, was 0-20 to 0-27 per cent. Various 
sweet, imperfectly fermented, liquors are also manufac¬ 

tured. The solid residue left after pressing out the sake 
is distilled, and yields spirit of various strengths. The 
strongest spirit exhibited was 10-7 over Proof. 

After the description of Japanese foods comes a summary 
of the dyestuffs used. Many of these are rapidly giving 
way to the brighter aniline colours. 

The methods of preparing indigo and safflower are given 
in some detail. The six specimens of indigo exhibited 
contained fronl io-gi to 19-3 percent of pure indigotin. 

The various oils and waxes of Japan form the conclu¬ 
ding section of the catalogue. Vegetable wax is largely 
used for candles ; it is prepared from the berries of the 
Rlias succedanea. The berries are collected in autumn, 
dried a few days in the sun, and then stored for several 
years. When taken for use they are crushed, steamed, 
and pressed while hot: a dark green wax is thus obtained, 
amounting to 15 per cent of the original berry. The wax 
may afterwards be purified and bleached. 

A NEW QUANTITATIVE ANALYTICAL METHOD 

OF EXTENSIVE APPLICABILITY. 

Prof. A. Classen has extended his method of separating 
zinc from manganese, ferric oxide and alumina from 
manganese, and of determining cobalt and nickel, so that 
it is now applicable, not merely to the estimation of single 
constituents of complex bodies, but of all the ingredients 
present. The following summary of his process is taken 
from the Zeitschrift fur Analytisclie Chemie .-— 

The determination ofmagnesium and its separation from 
the alkalies is effected by adding to the aqueous solution, 
whose volume should be about 25 c.c., a hot saturated solu¬ 
tion of ammonium oxalate, or by dissolving in it solid ammo¬ 
nium oxalate with the aid of heat; boiling, adding an equal 
volume of acetic acid at 80 per cent, maintaining the mix¬ 
ture at a boil for some minutes with constant stirring, 
allowing to stand for six hours at 50°, filtering, and wash¬ 
ing the precipitate with a mixture of equal volumes 
acetic acid, alcohol, and water. The precipitate and filter, 
still moist, are heated to dryness in a covered crucible, at 
first very gently, then with access of air, but with a small 
flame till the carbon is consumed, and finally strongly 
ignited, when the magnesium oxide is weighed. The 
latter is dense and heavy, and no loss is to be apprehended 
on ignition. In order to separate magnesium from the 
alkalies the oxalate must be precipitated from more dilute 
solutions, otherwise a double oxalate of magnesium and 
potassium is formed and is not decomposed by the subse¬ 
quent treatment, whence the magnesium oxide is con¬ 
taminated with potassium carbonate. The liquid, about 
50 c.c., is therefore mixed with a cold saturated solution 
of ammonium oxalate (1 : 24), and £ vol. of alcohol is 
added. The magnesia thus prepared contains no potas¬ 
sium, or mere spectroscopic traces, and the precipitation 
of the magnesium is complete. The process is applicable 
whether the alkalies are present as chlorides, sulphates, or 
nitrates. 

For the complete precipitation of manganese oxalate, 
Classen adds zinc chloride ; in cases where the presence of 
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zinc would be inconvenient, he uses magnesium chloride, in 
such quantity that for each mol. of manganic oxide at least 
i mol. magnesia must be present, otherwise the residue 
after ignition is a mixture of manganic and manganoso- 
manganic oxides. For determining the zinc oxide the 
solutions are freed from all uncombined acid by evapora¬ 
tion in the water-bath, and in case of sulphuric acid by 
subsequent heating in the sand-bath; the residue is 
moistened with a few drops of dilute nitric acid, or 
digested for a short time with about io c.c. bromine 
water. A sufficient quantity of neutral potassium oxalate 
(i : 3), about seven times the weight of the oxide, is added, 
the mixture is heated in the water-bath, and the ferric 
oxide is dissolved by the addition of acetic acid in drops. 
The whole is then heated to a boil, an equal volume at 
least of acetic acid is added, and after standing for six 
hours it is filtered while still warm, washed with the mix¬ 
ture of acetic acid and alcohol, and the zinc oxalate is 
ignited. Nickel and cobalt are determined in a similar 
manner; the washed oxalates are ignited, washed again, and 
re-ignited. The oxalate of nickel is precipitated in a 
crystalline state only when in small quantity, wherefore 
it is prudent to take only small quantities of the sub¬ 
stance for analysis. Cobalt oxide is reduced in a current 
of hydrogen and weighed as metal. 

Copper oxalate, if precipitated in the manner described for 
zinc and manganese, falls in a state of very fine division 
and settles badly. The determination is accurate and con¬ 
venient if a sufficient quantity of potassium oxalate is 
added to the neutral concentrated solution. After a time 
the greater part of the copper separates in fine blue 
acicular crystals as cupro-potassic oxalate, and on adding 
an equal volume of acetic acid and allowing the liquid to 
stand, the residue of the copper is completely precipitated. 
The precipitate, after washing, is gently ignited, lixiviated, 
and re-ignited till the weight becomes constant, or, as 
Classen prefers, dissolved in dilute sulphuric acid, and the 
copper determined eledtrolytically by means of a thermo- 
battery, or two Bunsen elements. In presence of anti¬ 
mony and arsenic chloride along with iron, as in the 
analysis of fahl-ores, the copper is not completely 
separated by the process above described, not even on the 
addition of zinc or magnesium chlorides. If but little 
antimony is present the substance is dissolved in nitric 
acid, the solution evaporated to dryness, the residue 
mixed with potassium oxalate in excess, filtered while 
hot, washed with a little water containing potassium 
oxalate, and the filtrate concentrated to 50 c.c. In pres¬ 
ence of larger proportions of antimony the substance, 
finely pulverised and mixed with 4 parts ammonium chlo¬ 
ride, is very gently ignited in a covered crucible, and thus 
almost all the arsenic and antimony, together with the 
greater part of the iron, are driven off as chlorides. The 
copper is then determined as above. 

The separation of phosphoric acid from such oxides 
as form with potassium oxalate soluble double salts, 
capable of being decomposed by acetic acid, e.g., lime, is 
effedted by the separation of the oxalates as described 
above. Ferric oxide and alumina, whose oxalates form 
with potassium oxalate double salts not decomposable by 
acetic acid, are completely eliminated by means of alcohol. 
The phosphate is dissolved in hydrochloric acid, evaporated 
to dryness, mixed with potassium oxalate six times the 
weight of the oxides, and digested for a short time in the 
water-bath, the ferric oxide dissolved by acetic acid and 
the same acid in excess and alcohol at 95 per cent are 
added as long as a precipitate is formed. After standing 
for six hours the precipitate is filtered, washed with 
alcohol, the filtrate in the beaker concentrated on the 
sand-bath to expel acetic acid and alcohol, the residue 
almost dry is diluted with water, any silica which separates 
is filtered off, and the phosphoric acid precipitated by 
means of ammonia and magnesia mixture. The process 
is suitable for the determination of phosphorus in crude 
iron. Arsenic acid behaves like phosphoric acid. Salts 
of cobalt, nickel, and zinc do not retain arsenic. 
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6. (51.) Examination of the Constitution of Antimonic 
Acid prepared by Different Methods. By C. P. Conrad, 

of Winchester, Virginia. 

According to Berzelius,* * * § antimonic acid, obtained by 
adting upon metallic antimony with nitric acid or aqua 
regia, or by precipitating an antimoniate by an acid, has 
the composition Sb205.H20 (found 5-09 per cent H20, 
calculated 5*32 : atomic weight of Sb taken = 120). 

According to Fremyf the produdt thus obtained is 
Sb205.5H20 if dried in a stream of dry air at ordinary 
temperature (found 217 per cent H20, calculated 21-95), 
this being his antimonic acid ; while he found his met- 
antimonic acid, obtained by the adtion of water on anti¬ 
mony pentachloride, to consist of Sb203.4H20 (found iyi 
per cent H20, calculated 18-37). More recently GeutherJ 
states that by precipitating a solution of potassium anti¬ 
moniate with nitric acid, washing the precipitate, and 
leaving it to itself during a whole summer, he obtained a 
hydrate having the composition Sb205.3H20, which when 
heated to 175° gave off 2 molecules of water and became 
Sb203.H20. And Daubrawa§ says that by decomposing 
antimony pentachloride with water he prepared an anti¬ 
monic acid which, dried in the air, had the composi¬ 
tion Sb205.4H20; dried over sulphuric acid, became 
Sb205.3H20; at 100° became Sb205.2H20; at 200° 
Sb205.H20 ; at 275° the anhydrous pentoxide, Sb205; 
and above 300° began to lose oxygen and become Sb204. 

In view of this discrepancy of statement as to the con¬ 
stitution of the antimonic hydrate or hydrates, Mr. Conrad 
undertookjEe experiments now reported. 

Commercial metallic antimony, found to contain a small 
quantity of iron and traces of lead, tin, and copper, was 
purified; by fusion with one-twelfth its weight of sulphur, 
oxidation of one-fifth the remaining metal by means of 
nitric acid, and fusion of the oxide so obtained with the 
other four-fifths of metal, this purification being repeated 
as often as was found necessary. The metallic buttons 
were cleaned on the outside by washing in acid and water. 

From this pure metal antimonic acid was prepared by 
the following methods :— 

A. —Adtion of fuming nitric acid in excess, adding further 
amounts of acid several times, and evaporating 
finally on a water-bath until no trace of acid 
vapour could be detected by litmus paper. 

B. —Adtion of strong aqua regia, followed by evaporation 
with successive additions of strong nitric acid. 

C. —Decomposition of neutral potassium antimonate 
(prepared as diredted by Fremy) by hydrochloric 
acid. 

D. —Decomposition of acid potassium metantimonate 
(Fremy) by hydrochloric acid. 

E. —Decomposition of neutral potassium metantimonate 
(Fremy) by hydrochloric acid. 

F. —Decomposition of antimony pentachloride by excess 
of water. 

G. —Decomposition of antimony pentachloride by excess 
of a weak aqueous solution of ammonia. 

* “ Traite de Chimie” (Paris, 1830), ii., 499. 
+ A nn. de Chim. et de Phys., (3 J, xxiii., 404. 
I “ Jenaische Zeitschrift,” vii., 121, quoted in “ Watts’s Didtionary,” 

2nd Suppl., 98. 
§ Ann. d. Ghent u, Pham., 186, no. 
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It appeared to be impossible to obtain by the first 
method (A) a product free from Sb204. At any rate, in all 
the specimens actually prepared auric chloride revealed 
the presence of the lower oxide, and in one case a volu¬ 
metric determination—by means of potassium pyro- 
chromate, &c.—showed its amount to be equivalent to 
2o-86 per cent of Sb203, or 44-04 per cent of Sb204. No 
use, therefore, was made of the material prepared by (A). 

Some of the products of (B), (F), and (G) also proved to 
contain antimonoso-antimonic oxide [Sb204, or Sb(Sb04)], 
to the formation of which there is clearly a very strong 
tendency; but specimens of antimonic acid quite free 
from this were made by all the processes save (A). In 
each case the product was very carefully washed, and the 
absence from the material taken for analysis of nitric acid, 
chlorine, potassium, and ammonium was established. In 
purifying (G) it was found necessary to wash at first with 
weak nitric acid. 

In analysing the various specimens of antimonic acid, 
the antimony was determined (to avoid any uncertainty as 
to the character of the oxide present) in one portion by 
dissolving in a minimum of strong hydrochloric acid, 
adding tartaric acid, diluting largely, precipitating with 
hydro-sulphuric acid, heating for two or three hours while 
carbon dioxide v/as passed through the liquid, filtering on 
a weighed filter, drying to constant weight in a steam-bath, 
transferring most of the contents of the filter to a porcelain 
boat, placed in a hard glass tube through which a stream 
of carbon dioxide was passed, and gradually raising the 
temperature to redness so as to expel all traces of moisture 
and free sulphur; the true weight of the whole precipitate 
being calculated from that of the part thus purified. In a 
second portion of the same antimonic acid water was 
determined by exposure over sulphuric acid (in some in¬ 
stances at once in a steam-bath), and noting loss of weight; 
and afterwards by exposure to a slow stream of pure per¬ 
fectly dry nitrogen at various determinate, progressively 
increased temperatures, the water driven off being collected 
in a chloride of calcium tube, and the loss of weight of 
the antimonic acid noted in comparison, so as to ascertain 
when reduction by heat to the lower oxide began. The 
remaining oxygen of the antimonic acid was obtained from 
the difference between the total weight and that of the 
antimony plus water. Preliminary experiments were made 
by this method upon pure, more or less hydrous, anti- 
monious oxide with a view to practice, and to prove that 
trustworthy results could be obtained. 

The loss of water was found to occur very gradually, 
and appeared to be influenced by the rapidity as well as 
temperature of heating. The results, however, point dis¬ 
tinctly to Sb205.3H20 -as the composition of the acid dried 
in air at ordinary temperature and pressure over sulphuric 
acid, 14-53, 15-28, 14-45, and 14-11 per cent of water being 
found for 14-44 calculated. A larger, more variable, and 
more loosely retained (perhaps merely hygroscopic) amount 
of water was, in addition to this, found in the acid dried 
by simple exposure to air at mean temperature before 
placing it over sulphuric acid, making the largest amount 
found approximate to the 5H20 of Fremy (21-16 to ig i2 
per cent instead of 21-95 calculated). 

For the samples dried at ioo° C. the amount of water 
retained corresponded generally with Sb203.2H20 : thus, 
11-30, 11-44, n'37> and iro6 per cent were obtained 
instead of 10-11 calculated. This was verified by con¬ 
verting a known weight of pure metallic antimony into 
antimonic acid (by means of aqua regia), drying at 100°, 
and weighing. The result corresponded to 66-87 Per cent 
of Sb in the product instead of 67-42 calculated for 
Sb2C>5.2H20. But this point of temperature does not 
sharply mark the retention of this exaCt proportion, since 
figures as low as 8-95 and 8-77 per cent H20 were in some 
cases observed. The temperature of commencing decom¬ 
position of Sb205.2H20 may fall below 100°. 

Between ioo° and 2000 another molecule of water was 
given off, and Sb203.H20 formed ; but it is clearly not 
easy to fix a precise temperature, at any rate without refer¬ 

ence to other conditions, at which this hydrate either shall 
be obtained as a stable compound. 

Finally, the statement of Daubrawa that the anhydrous 
pentoxide is produced at 2750 was not verified. Even after 
prolonged exposure to a temperature of 300° as much as 
2-74 per cent of water (about half a molecule) was found 
to be retained, and could only be completely expelled at a 
low red heat, when oxygen was also lost and Sb204 began 
to be formed. 

The series of specimens examined was not quite com¬ 
plete, owing to one or two analyses having been lost, and 
not sufficient material being on hand for their repetition ; 
but'there was no indication of any inherent difference of 
composition in the acids prepared -by the various methods, 
and Fremy’s statement under this head in regard to free 
antimonic acid failed of verification. 

On the whole, there seems to be sufficient reason for 
believing in the existence of three antimonic acids corre¬ 
sponding with the three chief hydroxylic acids of phos¬ 
phorus, and it will conduce to clearness if the nomenclature 
be made to agree with that of these latter. Thus we shall 
have— 

H3Sb 04, or 3H20.Sb205, Ortho-antimonic acid. 
H4Sb207, or 2H20.Sb205, Pyro-antimonic acid (Metanti- 

monic acid of Fremy). 
H Sb 03, or H20.Sb203, Metantimonic acid (antimonic 

acid of Fremy). 

The so-called acid antimonates and metantimonates of 
Fremy, if not containing basic hydrogen, are of course not 
true acid, but anhydro-salts, compounds of the normal 
salts with antimony pentoxide. The gradual, rather than 
sudden, transition on heating from the first of these me¬ 
tallic acids to the second and third finds a parallel in the 
corresponding case of the acids of phosphorus; and the 
similarity of behaviour of the latter even extends in some 
degree to the final production of the anhydrous oxide, 
since H. Rose has observed that when meta-phosphoric 
acid is volatilised the last portions are mixed with phos¬ 
phorus pentoxide. In the case of antimony there is a 
notable tendency, both in the production of the acids and 
in their decomposition by heat, to partial loss of oxygen 
and formation of ortho-antimonate of antimony, Sb(Sb04) 
or Sb204, the well-known neutral oxide of the metal. 

7. (52.) On the Mutual Relations, in Aqueous Solution, of 
Potassium and Sodium Alums. By F. P. Venable, of 
Charlottesville, Va. 

Two forms of isomorphism between these salts are con¬ 
ceivable, viz., (a) the replacement in potassium alum of 
one out of the two atoms of potassium by sodium, or re¬ 
ciprocally as to sodium alum, giving rise to a salt of the 
constitution— 

^a}Al2(S04)4.24H20,* 

which might be confidently expected to exhibit similarity 
of crystallisation to the two alums with a single alkaline 
metal each ; and (b) the isomorphous admixture, in various 
proportions, of the ordinary alums themselves in individual 
crystals. If the formation of the double alkaline alum 
were possible, such a salt would most probably be capable 
of crystallising in all proportions along with either simple 
potassium or sodium alum, but as these two latter differ 
from each other greatly in solubility it was thought pos¬ 
sible that some indication might be obtained of a tendency 
to the formation of the potassio-sodium alum by crystal¬ 
lisation, effeded under various conditions of temperature, 
strength of solution, and relative proportion of the two 
simpler salts. 

With a view to test this, perfectly pure potassium and 
sodium alums were prepared, free from ammonium salt, 
and their solutions were mixed in proportions varying from 

s It being assumed, on the strength of the experiments of Hertwig 
if °SS> Ann., lv., gg), Lupton (Jour. Chetn. Soc., [2], xiii., 201), and 
Heintz (Pogg. Ann., iv., 331) that M2Ala(S04)4.24H20, and not thi3 
formula halved, correctly represents the ordinary alums. 
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i molecule of sodium alum for i of potassium alum to 
25 mols. of the former for 1 of the latter. The mixed 
liquids were exposed to spontaneous evaporation for dif¬ 
ferent periods, and at temperature ranging from 50 to 250 C., 
but no tendency could be traced to the uniform production, 
under any given set of conditions, of crystals containing 
1 atom potassium for 1 of sodium. The isomorphous re¬ 
placement seemed to be solely of the second or simpler 
kind (b), while the inferior solubility of potassium alum 
tended strongly to make this salt relatively predominant 
in the crystals separated. 

In the course of these experiments it became apparent 
that, as in some of the cases, examined by Karsten* and 
Page and Keightley,f of mixed solutions of salts not adting 
chemically upon each other, the amount of each dissolved 
was diminished by the presence of the other, and as no 
results of this kind in regard to the alums seem to be on 
record, it may be well to quote the following table, giving 
the figures obtained for the effedt on the solubility of 
potassium alum produced by the presence of various 
amounts of sodium alum. The several solutions of the 
latter were placed in contadt with an excess of finely- 
crystalline potassium alum in closed flasks, allowed to 
stand for four days, with occasional agitation, and the 
clear liquid then drawn off and analysed. The tempera¬ 
ture ranged from 130 to 160 C. Supersaturation, it is 
believed, was effectually guarded against. 

Composition of 100 c.c. of each Solution. 

No. 1. .. 

Water. 
Grms. 

• • 97’4 

Sodium Alum. Potassium 
Grms. Grms. 
4-70 7-60 

„ 2. .. • ■ 94'9 9-46 5*75 
,.3- •• .. 93-8 ii*35 5*33 
,,4. .. .. 92-3 14-19 4*§5 
,.5- •• .. 89-7 18-92 4-22 

„ 6. .. .. 84-1 28-38 3*23 
» 7- •• • • 76*5 42-57 2-07 

„ 8. .. • • 74'° 56-76 (sat.) 1-28 

Or, expressing these results otherwise, 100 grms. of water, 
if already holding in solution the amounts of sodium alum 
noted in col. 2 of the following table, will dissolve at most 
the amounts of potassium alum given in col. 3. 

100 grms. ot Water, 
Holding of f will 1 Potassium 

Sodium Alum (. dissolve of J Alum 

No. 1. .. .. 4-8 grms. 7-8 grms 
„ 2. .. .. io-o „ 6-r ,, 
i) 3* •• .. 12-1 „ 5*7 » 
„ 4. .. • • 15*4 .» 5*3 ». 
>> 5- • • .. 21*1 „ 4*7 »» 

6. •• 33*7 »» 3*8 >, 
7- •• •• 55*6 „ 2-7 „ 

„ 8. .. • • 76*7 » !*7 » 
University of Virginia, 

July 25,1879. 

ON A 

POSSIBLE CAUSE OF VARIATION IN THE 

PROPORTION OF OXYGEN IN THE AIR. 

By E. W. MORLEY, M.D., Ph.D., 
Professor of Chemistry in Western Reserve College, Hudson, Ohio. 

(Concluded from page 186.) 

When the writer planned to make analyses of air in 
order to detect if possible some law in its variations of 
composition, he expected to have to do with quantities but 
little larger than the errors of observations. Some thought 
was therefore given to the methods of keeping such errors 
as small as possible. It was hoped that if the probable 

* Schnft d. Bert. Akad., 1841. 
I Jour. Chem. Soc., 12], x., 566,“ 

error of a determination of oxygen with this apparatus 
was not larger than the probable error of the analyses 
made by Bunsen in January and February, 1846, the objedt 
of the analyses would be attained. Such analyses as those 
of Bunsen would abundantly serve to establish variations 
of the four hundredth part of the average amount of oxygen 
contained in the atmosphere. The writer expected to 
have commonly to do with such variations, and therefore 
computed the comparative accuracy of analyses of air made 
with the long eudiometer of Bunsen’s experiments, and 
with the apparatus used in the present work. In the first 
analysis by Bunsen of the air of January gth, the length 
of the column of gas in the eudiometer was in round 
numbers 840 millimetres, and its tension 510. The tension 
was determined by four readings, and the apparent volume 
of air taken by one reading. An error in the last reading 
would produce also an error of the same sign in the 
observed tension, so that these two errors are not inde¬ 
pendent. Their influence on the result is therefore com¬ 
puted by simply adding them ; the other errors are inde¬ 
pendent of this joint error and of each other. And the in¬ 
fluence of the four independent errors on the result is com¬ 
puted by taking the square root of the sum of their squares. 
If we repeat this computation for the different volumes 
and tensions of the second and third measurements, re¬ 
erring all the probable errors to the volume of air first 
taken, and obtain the probable errors of the three measure¬ 
ments, we may obtain the probable error of the final 
result by adding the square of the first probable error to 
the squares of the third parts of the second and third; and 
taking the square root of the sum. 

The probable error of a single reading of the level of the 
mercury in Bunsen’s experiments is not given; but we 
may compare the two methods by assuming arbitrarily 
some probable error, provided that we assume the same 
error in both computations. The first column of the 
following table gives the influence of a probable error 
of one-tenth of a millimetre in a single reading in each 
of the three measurements of the analysis quoted from 
Bunsen. 

In the measurement of a volume of gas with the Frank- 
land and Ward or McLeod apparatus, the mercury is 
brought to that mark in the eudiometer tube which will give 
a suitable tension, and the height in the pressure tube at 
which the mercury stands is determined. An error in de¬ 
termining the volume of gas in the eudiometer tube in¬ 
volves an error of the same sign in the observed tension. 
If we add these two dependent errors we have one of the 
two independent errors affedting this mode of measure¬ 
ment, the other being the error probably made in deter¬ 
mining the upper level of the mercury in the pressure 
tube. Adding the squares of these two and taking the 
square root, we have the probable error of a measurement 
with the apparatus. If we treat the second and third 
measurement in the same way, and compute the effedt of 
these three probable errors on the final result, we get the 
numbers in the second column of the following table. 

Probable errors of measurements of gas, and of final results, 
occasioned by a probable error of the tenth of a 

millimetre in each reading. 

In Analysis With Frank- 
. cited from land and Ward 

Bunsen, apparatus. 
Per cent. Per cent. 

In measurement ofjair taken .. .. 0-046 0-034 
In measurement of air and hydrogen 0-050 0-042 
In measurement after explosion .. 0-039 0-031 
Probable error of result.0-051 0-038 

It is obvious that with the same error probable in each 
reading, the use of the rapidly working apparatus involves 
no sacrifice of accuracy to convenience, as far as the con¬ 
ditions of observation are concerned. 

To obtain the degree of accuracy needed for the present 
purpose, it is necessary to take account of the expansion 
of the mercury in the column which measures the pressure, 
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and also of the linear expansion of the scale which 
measures the tension, and of the cubical expansion of the 
eudiometer tube. Since all these are at the same tem¬ 
perature with the gas to be measured, it is easy to pre¬ 
pare a table giving the correction not only for the expan¬ 
sion of the gas but also for the expansion of mercury, 
scale and eudiometer. Such a table, giving on a single 
page, for every tenth of a centigrade degree from zero to 
to thirty degrees, the logarithmic faCtor to be added to the 
logarithms of the observed volume and observed tension, 
makes the work of reduction very slight. Most tables of 
corredtion of the volumes of gas contain a logarithm to be 
subtradted ; for convenience it should be additive ; and five 
places of decimals should not be exceeded. Unless mea¬ 
surements can be made ten times more accurate than Bun¬ 
sen’s, five places of logarithms distinguish smaller differ¬ 
ences than observation deals with; five places permit instant 
interpolation for hundredths of a degree, and a greater 
number waste time and possess no advantage whatever. 

The eudiometer was calibrated by filling it with air-free 
water, and weighing the quantity expelled as the mercury 
rose to each successive mark of the graduation. This was 
done four times for each division ; the probable error of a 
single determination was found to be 8-6 milligrammes of 
water. The results were all reduced to the temperature 
of melting ice. There were seventeen divisions in the 
eudiometer tube, now broken, which was used in all the 
analyses in this paper. The volume of gas to be mea¬ 
sured was always brought to one of the two divisions 
which permitted measurement under the most favourable 
conditions, and its tension determined ; it was then 
brought to the other division, and its tension again deter¬ 
mined. Two independent measurements thus obtained 
eliminated the chance of error in identifying divisions on 
the scale, and also afforded the means ot ascertaining the 
probable error of a measurement. In the analyses con¬ 
tained in this paper, the quantity of air taken was 
unfortunately limited by the circumstance that the col¬ 
lecting tubes at hand were small ; the probable error of 
the results so far obtained is therefore much greater than 
is due to the care used in observing. In analyses made 
after the present month this mistake of judgment will be 
corrected. The mean quantity of air taken in an analysis 
so far has been 38-9 c.c. measured at zero and 760 milli¬ 
metres. From 196 pairs of measurements it has been 
computed that the probable error of a single determination 
of volume is its 5800th part. Hence the probable error of 
a determination of oxygen in the air is the 7200th part, 
and the probable difference of two determinations on the 
same sample is the 5100th part. A second analysis was 
always madewhen the first showed a deficiency of oxygen. 
A comparison of the results will show whether the 
accuracy indicated by computation was obtained.* The 
writer has in hand an entirely new construction of the 
pressure tube, and some modifications of the optical 
appliances for reading the level of the mercury in the 
eudiometer tube, by which he hopes considerably to lessen 
this probable error. 

The samples of air analysed were collected in the open 
country in glass vessels with due care as to admixture 
with the air from the collector’s lungs, preserved over 
mercury, freed from carbonic acid, and exploded with 
hydrogen, of proved purity, obtained by galvanic decom¬ 
position of water. But some samples were collected in 
clean stoppered and capped bottles, and kept for a short 
time by inverting the bottle in the cap which had been 
filled with water. In this case the air was withdrawn for 
analysis with a Tcepler’s mercury pump. 

The table gives in the first column the date, in the 
second the mean temperature of the day at this place as 
determined by three observations. In the third, on the 

The divergence of tne second result of February 26th from the 
first is due to the faft that tn the second analysis the hydrogen used 
was not pure. As none of the sample remained for a third experi- 
ment, the second result is given in confirmation of the first. But this 
pair of results should not be used in computing probable errors. 

days when analyses were made, the hour of collecting the 
sample is given, fractions of hours being disregarded. In 
the last two columns are given the hundredths per cent 
found by analysis, the figures twenty and the decimal 
point being suppressed. The figures ninety-six, for in¬ 
stance, in this column mean 20-g6 per cent of oxygen. 
Within the time covered by the analyses now published, 
there were several well marked great and sudden depres¬ 
sions of temperature, and the figures show the falling off 
in the proportion of oxygen in the air at these times to be 
as well marked as the depression of temperature. The 
deficiency is not proportionate to the depression of tem¬ 
perature; this could not be expected. 

Analyses of Air, 

Showing Deficiency of Oxygen attending Sudden 
Depression of Temperature, 

Winter of 1878-1879. 

Date. Mean Tem¬ 
perature. F. 

Hour of 
taking sample. Oxygen. 

Dec. 28 — 4 P.M. 98 96 
29 14-8 
30 I9'3 
31 l6'2 

jan. 1 23-8 
2 7-6 4 P.M. 91 92 
M 10 P.M. 90 89 
3 -7-2 9 A.M. 90 91 

I P.M. 96 97 
4 2'2 
5 77 
6 13-5 3 P.M; 97 
7 T9'3 
8 26-4 
9 i6-g 

10 g-6 IO A.M. 96 
11 20'6 
12 26-o 

13 27'9 
14 263 
15 25-8 
16 28-5 
17 2g-i 
18 — 

19 15 9 
20 9'9 
21 26-o 

22 377 
23 28-3 
24 32'5 
25 32-4 
26 237 
27 44'9 
28 37'4 9 A.M. 96 
29 3i-5 
30 — 

3i 28*2 
Feb. 1 18-5 9 A.M. 96 

>> 
ig-8 

9 P.M. 94 94 
2 9 A.M. 9i 93 
>> 9 P.M, 82 80 
3 268 
4 28-I 

5 31-5 
6 28-3 
7 25-1 
8 28-5 
9 24’0 

10 327 
11 54'4 
12 26-5 
13 15-6 
H 5-8 

15 in 
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Date. Mean Tem¬ 
perature. F. 

Hour of 
taking sample. 

Oxygen. 

Feb. 16 263 9 A.M. 95 
17 257 
18 24-I 

19 232 
20 i8-g 6 P.M. 

00 

C
O

 

21 17-9 

22 — 

23 25'4 
24 21-5 

25 37-i 
26 22-3 3 P-M. 45 50 

27 I2-8 9 P.M. 77 80 
28 24-1 

Mar. 1 387 
2 297 

3 34‘3 
4 3 7'2 

5 35'9 
6 41-6 

7 34-1 
8 51-0 

' 9 6i-8 

10 58-4 
1 r 54'4 
12 407 

13 39'4 
14 297 

15 22‘8 9 A.M. 88 84 

» » 9 P.M. 84 86 
l6 25'3 9 P.M. 92 92 

J7 24-5 9 A.M. 89 go 

18 24'3 
19 287 

20 33*1 
21 327 
22 34-6 
23 3i7 
24 40'1 

25 30-1 

26 38-2 

27 35'1 
28 44-8 

29 45'9 
30 33'3 
3i 3I-9 

Apr. x 337 
2 29-9 

3 f 25 at ) 9 A.M. 77 79 
»» (2 P.M. ) 9 P.M. 85 87 

4 27’I 9 A.M. 80 80 

9 P.M. 88 85 

5 28‘2 g A.M. 77 77 
»> 9 P.M. 86 82 
6 39'4 

It may be said that these analyses were commenced in 
March, 1878, but in December of that year, a doubt was 
felt whether it was absolutely certain that in every case 
the air and hydrogen had been completely mixed before 
explosion. In test cases, the air and hydrogen had been 
permitted to diffuse into each other for eighteen hours 
before explosion, and the results were the same as in the 
usual course of analysis ; but the analyses are not here 
given, although they contain only evidence perfectly 
agreeing with that here presented. In all the analyses 
here printed, the air and hydrogen were known to be 
thoroughly mixed ; they were driven as rapidly as possible 
through a capillary tube twelve or twenty times. All 
made between the first and last dates of the table are given 
without selection, except that some were rejected for 
obvious instrumental errors. 

The remarkable deficiency of oxygen observed on 
the 26th of February seems affected with no reason 
for dcubt. On Sept. 16, 1878, two very careful analyses 

of the same sample gave 20-4g and 2o-46 per cent of 
oxygen. On July 19, and Nov. 10, 1877, Jolly found 20'56 
per cent. The Neues Handworterbuch dev Chemie, i., 
856, cites an analysis of air from the Bay of Bengal 
showing 20^46 per cent, one of air from near Calcutta, 
showing 20-3g per cent, and one of air from near Algiers, 
showing 20'4i per cent. That Jolly and the writer have 
found air almost as deficient in oxygen as the three 
last will lesson the probability that the air of the 
surface of the earth in the Torrid zone is normally 
poor in oxygen. One of the first cases of a sup¬ 
posed descent of cold air from an elevation mentioned 
by Loomis occurred in the warmer parts of this country. 
If his theory finds favour, and the writer’s conjecture is 
correct, it will be presumed that the three samples cited 
in the Handw orterbucli from the still warmer regions of 
the earth were taken in the midst of such a mass of cold 
air descending from, and retaining the composition of, the 
upper part of the earth’s atmosphere. 

The analyses here printed should not be used in deter¬ 
mining the average composition of the air by combining 
analyses from all sources. Whether the writer’s conjec¬ 
ture is correct or not, it has enabled him to seledt times 
for taking samples of air varying widely from the average ; 
and to such times his analyses have been commonly 
limited, only occasionally including a sample of presumably 
normal air to serve as a check on the abnormal.—Ameri¬ 
can journal of Science, September, 1879. 

NOTICES OF BOOKS. 

Friction and Lubrication. Determination of the Laws and 
Coefficients of Friction by New Methods and with New 
Apparatus. By R. H. Thurston, Professor of Mecha¬ 
nical Engineering at the Stevens Institute of Techno¬ 
logy. London ; Triibner and Co. 

This work, which bears as its second title the words 
“ Ledtures on Fridtion, Lubrication, and Lubricants,” 
seems to be a very complete and useful monograph on an 
important subjedt. Our attention is naturally in the first 
place drawn to what may be called the chemical depart¬ 
ment of the treatise,—the account given of the various 
lubricants, of the properties on which their applicability 
depends, and of the methods by which their applicability 
is tested. This amounts substantially to an account of 
oils, their sophistications, and their commercial analysis. 
For an oil to be really trustworthy as a lubricant it must 
combine a number of properties ; it should be not liable to 
ignition or decomposition at any temperature likely to be 
produced by fridtion ; it must have no corrosive action 
upon metals, and should therefore be free from acidity ; it 
should not clog or “ gum ” on prolonged exposure to the 
air—a requirement which excludes all the so-called 
“drying” oils; it must not be liable to congeal on ex¬ 
posure to cold ; it should minimise fridtion and should 
possess a maximum powerof carrying away and dissipating 
heat, so as to keep cool the surfaces to which it is applied. 
These are general properties required for all lubricants. 
The degrees of body and of fluidity preferred vary accord¬ 
ing to the charadter of the machinery in question. Some 
of these qualities are estimated by chemical experiments, 
whilst others can only be judged by mechanical treatment 
approaching as closely as possible to the conditions of 
adtual pradtice. The genuine or spurious nature of a given 
sample of oil is another consideration on which Professor 
Thurston bestows no little attention. Here it must be 
remembered that the question of purity can only arise if 
an oil is sold under a name denoting its origin. If a 
dealer offers us, e.g., olive oil, we have a right to object if 
the sample contains even a trace of an oil from any other 
source, and that quite irrespective of any appreciable 
deterioration arising from such admixture. But if the 
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sample is offered merely as a lubricating oil, then, so long 
as its beneficial aCtion is in fair proportion to its market- 
price, the purchaser suffers no wrong. 

We fear that the methods here given for detecting 
the various constituents of a mixed oil, except in 
thoroughly experienced hands, will often fail of 
arriving at the whole truth. Such mixtures are 
often somewhat complex, and contain not merely two 
or three kinds of oil, but other substances in solution, 
some of them added for the express purpose of masking 
reactions. Again, not only do the chemical characters of 
any given oil vary with its age, with the country where the 
raw material has been grown, and with the manner of its 
manufacture, as the author fully recognises. It seems 
probable that the reactions by which we distinguished one 
oil from another depend not so much on the oils them¬ 
selves as on the presence of certain naturally accompany¬ 
ing impurities. In proportion as these are got rid of by 
refining, the distinctions upon which the analyst must rely 
fade away. 

The rise of temperature produced by different oils on 
the addition of concentrated sulphuric acid has been pro¬ 
posed as a distinguishing test both by Maumene and 
Fehling. But the results of these two chemists are utterly 
irreconcilable. Thus, according to Fehling the four oils 
linseed, sesame, castor, and cod-liver, all show an 
increase of temperature of 740 (Fahr. or Cent. ?), whilst 
Maumene gives the respective rise as 133°, 68°, 47°, 
and io3:’. No one can use such a process until it has 
undergone a careful revision in competent hands. Chateau’s 
process for the examination of fatty bodies as reported 
in the Bulletin ae la Societe Industrielle de Mulhouse, 
1861, is quoted at some length, as is also the “ oleography” 
°f Prof. Tomlinson and Dr. Moffat (see Chemical News, 
vol. xviii., p. 299), which, to be satisfactory, requires great 
care and nicety of manipulation. 

The method which the author recommends for deter¬ 
mining the liability of any particular oil to gumming and 
drying is that of Nasmyth, and consists in observing how 
far a drop of the oil will travel in a groove cut in an 
inclined plane of iron or glass. We should strongly advise 
consumers of lubricating oils not to attempt their chemical 
examination in person, but commit it to a professional 
analyst. 

The work before us is provided with a very copious 
index, but we regret to perceive a great number of typo¬ 
graphical errors. 

Structure and Development of the Brain. A LeCture de¬ 
livered in the City Hall, Glasgow, under the auspices of 
the Glasgow Science Lectures Association. By Allen 
Thomson, M.D., F R.S. London and Glasgow : W. 
Collins, Sons, and Co. 

We have here an account of the brain, clear, compact, and 
accurate ; embodying the results of the latest investiga¬ 
tions, and rendered perfectly intelligible to the non-pro¬ 
fessional mind. The learned lecturer deals successively 
with the origin, early formation, and development of the 
brain in the embryo, and the differences in its form, size, 
and structure among animals. He compares the human 
brain with that of the anthropomorphous apes, and 
touches on the varieties of form and size observed in the 
brains of different races and individuals. Lastly, he traces 
the relation and connection of the various portions of the 
brain, having due regard not merely to its more obvious 
structure, but to its microscopical texture. 

Dr, Thomson fully admits that the differences of form 
and structure observable in the brains of the vertebrate 
animats may be regarded in some measure as a repetition 
of those presented by the embryo brains of the higher 

S ln •t^le successive phases of their development, 
phyllogenesis and ontogenesis being thus parallel. But 
he points out that in the convoluted condition of the 
cerebral hemispheres there is no regularly increasing 
gradation. Nearly smooth and highly convoluted brains 

may be met with, even within one and the same mamma¬ 
lian order. Thus, among the Monotremes, the brain of 
Ornithorynchus is nearly smooth, whilst that of Echidna is 
strongly convoluted. Even in the Primates the plane 
hemispheres of the Hapalidce, such as the Marmozet, 
contrast strikingly with the highly developed convolutions 
in man and in the anthropoid apes. 

The relation of these convolutions to intelligence will 
appear at least questionable if we reflect that in the 
Rodents they are very small in size. Yet the intelligence 
of at least one rodent form, the common rat, is but too 
well known. 

In comparing the brains of the European races with 
those of savages, the author seems to overlook the per¬ 
plexing faCt that the average Esquimaux brain is at least 
equal in size and weight to that of civilised nations. The 
weight of the brain in relation to that of the whole body 
fails likewise to throw any satisfactory light upon the 
gradation of intelligence. The brains of the smaller 
monkeys and cf certain birds, such as finches, are pro¬ 
portionately double the weight of that of man. 

When we add, in conclusion, that this treatise can be 
procured for the sum of three pence, the ignorance con¬ 
cerning the structure and functions of the brain, which is 
met with even among people of culture, must be con¬ 
sidered simply inexcusable. 

General Physiology of the Nervous System. A LeCture 
delivered in the City Hall, Glasgow, under the auspices 
of the Glasgow Science Lectures Association. By J. 
Gray M‘Kendrick, M.D., &c. London and Glasgow: 
W. Collins, Sons, and Co. 

This leCture may be considered as a continuation of that 
of Dr. Allen Thomson. The author reviews the entire 
nervous system not so much from a structural as from a 
functional point of view. The author explains the points 
of similarity, and also the distinctions between electrical 
conduction and nervous aCtion, and shows that in man, 
and probably in other warm-blooded animals, the propaga¬ 
tion of the latter is more than a thousand times slower 
than the speed of electricity along a copper wire. The 
nature of reflex movements is next explained—a subject 
on which much popular misapprehension prevails, and is 
eagerly utilised by humanitarians and sentimentalists of 
the day. The functions of different portions of the brain 
are next discussed, as far as our very rudimentary know¬ 
ledge will allow. Lastly, the author turns to the connec¬ 
tion between mental phenomena and the varying physical 
states of the brain. Admitting the existence and the 
intimate character of such connection, he very judiciously 
declares that we have no evidence for regarding the mental 
states as simply the product of such physical changes, or 
for assuming that when these physical operations cease 
the mental states cease also. 

These “ Science Lectures,” if the attendance has been 
in any degree proportionate to their merit, must have been 
productive of great good, which will be further heightened 
by their re-appearance in the present cheap and convenient 
form. 

CORRESPONDENCE. 

PRESENCE OF ALCOHOL IN ANIMAL TISSUES 

DURING LIFE. 

To the Editor of the Chemical News. 
Sir,—It ears ago the late Dr. Anstie and myself showed 
that animal tissues, when distilled with water, yield a 
distillate containing traces of a substance which gives all 
he characteristic reactions of alcohol. In our researches 
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on the elimination of alcohol, we had not only recognised 
this, but made allowance for the presence of this natural 
alcohol. The discovery is, therefore, not a recent one, 
and is not due to T. Bechamp.—I am, &c., 

A. DuprA. 
October 18,1879. 

METHOD FOR THE ESTIMATION OF THE 

OXIDE OF IRON AND ALUMINA IN 

COMMERCIAL PHOSPHATES. 

To the Editor of the Chemical News. 

Sir,—The following method of estimating the oxide of 
iron and alumina existing in phosphates, which I have 
found very expeditious, and more reliable than the 
ordinary process of precipitating with acetate of am¬ 
monium, may be found useful by some of your readers. 

Determine the total P2O5 in the sample by precipita¬ 
tion with magnesia mixture. Dissolve a fresh portion of 
the sample in HC1 plus a few drops of HN03, precipitate 
the lime as oxalate without troubling to separate the 
silica, filter, add a few crystals of potassium chlorate to 
the filtrate, boil well, add a slight excess of ammonia, 
boil, and filter off the precipitate of iron and alumina 
phosphates, dry, burn, and weigh it. In the filtrate 
estimate the P205 remaining in solution by standard 
uranium; the amount found subtracted from the total 
amount in the sample gives the P205 in the iron and 
alumina precipitate ; subtracting this, therefore, from the 
weight of the precipitate, we get the oxide of iron and 
alumina present in the sample. The method does not 
take long and gives very accurate results.— I am, &c., 

T. Twynam. 
Chemical Laboratory and Assay Offices, 

106, Leadenhall St., London, E.C., 
Odtober 20, 1879. 

PYRITES-SMALLS IN THE MANUFACTURE OF 

SULPHURIC ACID. 

To the Editor of the Chemical News. 

Sir,—Since that matter is of considerable interest for 
British vitriol manufacturers, I beg permission to add a 
few words to the remarks made by Mr. Watson Smith in 
the Chemical News, vol. xl., p. 189, on the burning of 
pyrites-smalls. The amount of sulphur left in the burnt 
ore, where the “ shelf-burner ” is used, is not 5 per cent, 
but never above ij, sometimes only J, on the average 
perhaps 1 per cent. This I found to be the case both in 
France and in Germany, as well as at the Uetipon Works, 
near Zurich, referred to by Mr. Smith, whose description 
is perfectly correct in every other way. The raw material 
used here and in France is 48 per cent Chessy pyrites, in 
North Germany 44 per cent Schwelm pyrites. The burnt 
ore is taken straight from the vitriol works to blast¬ 
furnaces, being pure enough for this purpose. It is 
strange that this most efficient of all pyrites-burners is so 
little known or appreciated in England, although (or 
perhaps because) it is hot protected by a patent. In my 
“ Treatise on the Manufacture of Sulphuric Acid and 
Alkali,” there are diagrams both of the original Maletra 
burner and of the improved Aussig burner, of which my 
friend M. Schaffner has enabled me to give the fullest 
working drawings. The Aussig burners are immediately 
connected with a Glover tower, which proves that the 
difficulty caused by flue dust has been entirely overcome 
in their construction ; and both the yield of vitriol and the 
consumption of nitre in that place are among the most 
favourable I ever heard of.—I am, &c., 

George Lunge. 
The Polytechnicum, Zurich, 

October ao, 1879. 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, VAcademic 
des Sciences. No. 14, October 6, 1879. 

Artificial Laurite and Ferriferous Platinum.—H. 
Sainte-Claire Deville and H. Debray.—The common 
metals, such as iron and lead, exist in nature in various 
combinations, but the most abundant which constitute 
their true ores are precisely those which we see formed 
under her eyes, when these same metals are abandoned to 
the aCtion of atmospheric agencies. Laurite may be ob¬ 
tained by heating a mixture of ruthenium and iron 
pyrites. The sulphur resulting from the decomposition of 
the pyrites combines with the ruthenium, and this sulphide 
dissolves in the ferrous sulphide, and crystallises on cooling 
in regular oCtahedra, like natural laurite. All the sul¬ 
phides of the platinum metals are decomposable by heat 
at a temperature sufficiently high. By heating laurite 
until the crucible began to soften, metallic ruthenium was 
obtained in small cubic crystals. A platinum sulphide 
was obtained by melting platinum with ten times its 
weight of pyrites, no compound similar to laurite being 
formed. If the above mixture is very strongly heated, the 
regulus, after treatment with hydrochloric and nitric acid 
and potassa, yields ferriferous platinum. 

A Sporadosideric Meteorite, which fell January 30, 
1879, at La Becasse, Indre.—M. Daubree.—The meteor¬ 
ite is 2'8oo kilos, in weight; its paste or main mass con¬ 
sists of peridote and a bisilicate, like pyroxene or enstatite, 
interspersed with metallic grains of nickeliferous iron, 
accompanied by troilite. 

Mathematical Theory of the Changes of Brightness 
of Vaiiable Stars.—H. Gylden.—Not suitable for ab¬ 
straction. 

Synthesis of a Diphenyl-propane and on a New 
Method of Formation of Dibenzyl.—R. D. Silva.—On 
causing ordinary propylen chloride to aCt upon benzol in 
presence of aluminium chloride, the author obtained a 
liquid of an agreeable odour, and boiling without decom¬ 
position at the atmospheric pressure, which he supposed 
to be a diphenyl-propane. On endeavouring to produce 
allyl-benzol by causing chloride of allyl to aCt upon benzol 
in presence of aluminium chloride, he obtained diphenyl- 
propane. 

Reaction of Cyanamide upon Hydrochlorate of 
Dimethyl-amin.—P. Tatarinoff.—Dimethyl-guanidin is 
formed by the aCtio.n of heat upon cyanamide and di¬ 
methyl-amir. hydrochlorate in molecular proportions. 
The composition of its platinum compound is— 

(C3HgN3,HCl)2PtCl4. 

Mineral Associations Contained by Certain Tra¬ 
chytes of the Riveau Grand, Mont Dore.—F. Gonnard. 
—Not suitable for abstraction. 

Berichte der Deutschen Chemischen Gesellschafi zu Berlin 
No. 9, 1879. 

Atomic Weight of Antimony.—F. Kessler.—The 
author criticises the researches of J. P. Cooke and con¬ 
siders that the atomic weight of antimony may still be 
taken at 122-3 (0 = i6), or 122 (H = i, 0 = 15-96). 

Liquid Toluol-sulpho-chloride, and the Toluol- 
meta-sulphuric Acid of Beckurts.—C. Fahlberg.—The 
author considers it indubitable that the toluol-meta-sulph- 
amid of Beckurts consists of a mixture of toluol-para- 
sulph-amid and toluol-orthq-sulph-amid. 

Benzal- sulphide and Sulpho - benzaldehyd. — C 
Bottinger.—Not suitable for abstraction. 

Chemical N(dices from Foreign Sources. 
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Chemical Notices from Foreign Sources. 

Behaviour of the Acids of Nitrogen with Sulphuric 
Acid.—G. Lunge.—Hyponitric acid cannot under circum¬ 
stances exist as such in contact with sulphuric acid, but 
is decomposed into nitrous acid, which immediately forms 
nitrosyl-sulphuric acid (chamber crystals) with a portion 
of the sulphuric acid, and nitric acid which dissolves as 
such. The nitrosyl-sulphuric acid dissolves in the excess 
of sulphuric acid, forming a colourless liquid, but only up 
to a certain limit, which may be regarded as the satura¬ 
tion-capacity of sulphuric acid for nitrosyl-sulphuric acid, 
and which rises with the concentration of the sulphuric 
acid. Above this limit theie is pioduced a yellow coloura¬ 
tion. As such acids become colourless on prolonged 
boiling, the excess of nitrosyl-sulphuric acid appears to 
be in an unstable state of combination ; it does not, how¬ 
ever, appear affeCted by the temperature of the water-bath. 
The circumstance observed by Winkler that a mixture of 
sulphuric acid at 66° B. and hyponitric acid displayed an 
orange colour, emitted red vapours, and that a violent dis¬ 
engagement of hyponitric acid took place on the applica¬ 
tion of heat, proving that this latter acid was present 
unchanged, can only occur if the mixtuie contains far more 
hyponitric acid than ever occurs in the manufacture of 
sulphuric acid. Every nitrose (i.c., solution of nitrosyl- 
sulphuric acid in sulphuric acid), whether nitric acid is 
also present or not, takes, if heated far below its boiling- 
point, a golden or still darker yellow shade, but becomes 
colourless again on cooling. This change of colour can 
be repeated at pleasure ; it points scarcely to a loosening 
of the compound, which displays great permanence even 
at a much higher temperature, but may rather be com¬ 
pared with the heightening of the colour of ferric chloride 
when heated. The stability of nitrosyl-sulphuric acid 
dissolved in sulphuric acid is great, even at the boiling- 
point of the latter if its sp. gr. is not below 1 '70. N1 trogen 
is indeed continually lost during boiling, and the more the 
less concentrated is the acid. But if the boiling is so con- 
duded that the escaping vapours cannot be condensed 
and flow back, nitrosyl-sulphuric acid is found in the 
residue, even at sp. gr. i-65°. If the vapours are con¬ 
densed and flow back, a considerable loss takes place by 
denitration. Down to 1-65 sp. gr. the affinity for nitrous 
acid, i.e., the tendency to form nitrosyl-sulphuric acid, is 
so great that nitric acid simultaneously present, whether 
added as such or formed by the decomposition of hypo¬ 
nitric acid, is reduced with escape of oxygen, and is ex¬ 
pended in the formation of nitrous sulphuric acid. With 
acid of sp. gr. 171 or still stronger, this conversion is 
almost complete after a short boiling; at 1-65 sp. gr. it is 
incomplete. This is a further argument against the 
presence of hyponitric acid in the solution. Below 
i-65 sp. gr. nitrosyl-sulphuric acid is so unstable that 
most of it, if not all, is expelled from an acid of i-6 sp. gr. 
by a short boiling. In an acid of sp. gr. 1-5 partial de¬ 
composition of the nitrous acid occurs, even in the cold, 
with formation of nitric acid and nitric oxide, but after 
heating for an hour in the water-bath considerable quan¬ 
tities of nitrosyl-sulphuric acid remain undecomposed, 
whilst another part passes into nitric acid. On boiling 
the former portion is totally lost. In consequence of the 
very low saturation-capacity of sulphuric acid at 1-5 sp. gr. 
for nitrosyl-sulphuric acid, free nitrous acid is present 
along with the latter in the cold. In still weaker acids 
this occurs in a higher degree ; it is, however, probable 
that even very dilute sulphuric acid can contain, in the 
cold, a little nitrosyl-sulphuric acid if reducing agencies 
are absent. The nitric acid co-existing with nitrosyl- 
sulphuric acid remains in great part in the liquid after 

boiling. and even in acids of sp. gr. 1-5 and lower. 
If, therefore, the nitrose from the Gay-Lussac tower of a 
vitriol works in consequence of bad management contains 
mtric as well as nitrous acid, it cannot be completely de- 
mtrised by hot water or steam, not going below 48° B. = 
1 5 SP* gr- The end can only be effected by reducing 
agents, as on the large scale by sulphurous acid in the 
Glover tower, and on the small scale by mercury in the 

nitrometer. It can be plainly seen in the latter how much 
more difficult and tedious the process of denitrification 
becomes if nitric acid is present. The tendency to the 
formation of nitrosyl-sulphuric acid is so strong that even 
when there is a very large simultaneous introduction of 
air and consequently of oxygen into the sulphurous acid, 
along with nitrous acid or nitric oxide, no oxidation to 
N204 or NO-LI can be traced. Nitrous acid cannot be 
absorbed by soda-lye without loss, as it is partially resolved 
into nitric acid and nitric oxide. The violet colouration 
which appears during the action of reducing agents upon 
a nitrose is due to the solution of nitric oxide in the acid, 
and is possibly the result of a very unstable compound of 
nitrogen and oxygen, between NO and N203. 

Organic Thio Compounds.—O. Wallach and H. 
Bleibtreu.—The authors have obtained a series of homo- 
logues of a compound which they recently prepared by 
the adtion of iodethyl upon the sodium compound of 
thiacetanilid. 

Thiamids of the Oxalic Acid Series.-—O. Wallach 
and P. Pirath.—Not suitable for abstraction. 

Certain New Salts of Aniline.—Miles Beamer and F. 
W. Clarke.—A description of the chlorate, perchlorate, 
iodate, hydrofluorate, phthalate, and mono-, di-, and tri- 
chloracetate. 

Remarks on Lithium Picrate.—M. Beamer and F. 
W. Clarke.—The authors obtain this salt by dissolving 
lithium carbonate in an alcoholic solution of picric acid. 

Bilic Acid, a New Oxidation-produdt of Cholic 
Acid.—F. Egger.—The author obtains this substance by 
acting upon 30 grms. cholic acid with 60 grms. potassium 
bichromate with 327 c.c. concentrated sulphuric acid 
diluted with 8 vols. of water. Action is set up on the ap¬ 
plication of heat. The composition of the pure acid is 
Ci6H2206. 

Derivatives of Oxy-propyl-benzoic Acid.—R. Meyer. 
—The principal of these derivatives is para-acetyl-benzoic 
acid. 

H. Kcehler’s Observations on Mercuric Iodide.—K. 
Kraut.—The writer is not willing to accept Kcehler’s re¬ 
sults on the melting-point of mercuric iodide. 

Synthesis of Cbrysen.—C. Graebe and H. Bungener. 
'—The authors obtain chrysen by the same method which 
led to the transformation of stilben and dibenzyl into 
phenanthren. 

New Synthesis'of Desoxybenzoin.—C. Graebe and 
H. Bungener.—Chloride of phenyl-acetic acid was treated 
with an excess of benzol and with aluminium chloride. 

Derivatives of Mucic Acid.—E. Seelig.—An exten¬ 
sive memoir on dehydro-mucic acid and its salts. 

Sulphuretted Acids formed by the Introduction of 
Brom-benzol and Chlor-benzol into the Organism. 
-—M. Jaffe.— Not suitable for abstraction. 

Constitution of Indigo.—E. Baumann and F. Tiemann. 
—An essay on the constitution of sulphindoxylic acid, 
on the conversion of indoxyl into indigo, and on the con¬ 
stitution of the latter. 

Oxidation-produCts of Quinin.—Z. H. Skraup.— 
Among these are quitenin, ClgH22N204 + 4H20, formic 
acid, and quinic acid, CnHgN03. 

Constitution of the Quinin Bases.—Z. H. Skraup. 
—A theoretical memoir, not susceptible of useful abstrac¬ 
tion. 

Synthesis of Iso-succinic Acid. — H. Zublin.—• 
Malonic ether in contact with sodium gives off hydrogen 
in abundance, and when treated according to the usual 
method for preparing sodium-acetic ether, it gives a pro¬ 
duct which was converted into iso-succinic ether by the 
aftion of iodmethyl. 

Determination of the Vapour-densities of Certain 
Inorganic Bodies at Elevated Temperatures.—V. 
Meyer and C. Meyer. 
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Lecture Experiments.—A. W. Hofmann.—This paper 
also requires the accompanying illustrations. 

Adtion of Phosphor-penta-chloride upon the Gils 
of Mustard and Cognate Bodies.—A. W. Hofmann.— 
An account of the choro-phenyl-oxyphenyl and amido oils 
of mustard. 

Adlion of Hydrochloric Acid (Dry) upon Terpens. 
—W. A. Tilden.—Terpens of the two classes boiling 
respectively at 156° and and which are widely dif¬ 
ferent in their optical behaviour, can be thus converted 
into one and the same inactive hydrocarbon. 

No. 10, 1879. 

Formation of Cinchomeronic Acid from Quinin, 
and its Identity with Pyridin-dicarbonic Acid.—H. 
Weidel and M. v. Schmidt.—-The authors have obtained 
and examined the acid and neutral soda salts and the 
neutral lime salt of this acid. Among the products of the 
oxidation of cinchonin with nitric acid formed simulta¬ 
neously are cinchonic (carbo-quinolinic acid), quinolic acid, 
cinchomeronic and oxy-cinchomeronic acids. 

Nitro-phenanthren and its Derivatives.— G. A. 
Schmidt.—The author took for his point of departure 
mono-nitro-phenanthren, and finds that this compound 
exists in three isomeric forms. Among the derivatives 
obtained are amido-phenanthren, a-mono-nitro-phenan- 
thren-quinon, /3-mono-nitro-phenanthren, and 7-mono- 
nitro-phenanthren. 

Reply to a Reclamation of Priority concerning the 
Reaction of Metallic Chlorides upon Aromatic 
Hydrocarbons.—B. Aronheim.—A. reply to Mr. Watson 
Smith. 

A Correction.—J. Nessler.—A reply to Dr. Lunge’s 
note on gypsiferous wines. , 

Poly-substituted Ureas.—W. Michler and C. Esche- 
rich.— This memoir (a continuation) appears as two 
distinct papers in which the authors describe the reactions 
of chlorocarbonic oxide and dimethyl-amin, of dimethyl- 
urea-chloride with dimethyl-amin, of chloro-carbonic 
oxide and mono-methyl-amin, and of ammonia upon : 
methyl-phenyl-urea-chloride. 

Notice on the Nitrising of Benzol-sulphanilid.—- 
W. Michler and G. Blattner.—A preliminary notice of 
experiments, undertaken in order to obtain highly nitrised 
nitro compounds by treating sulphanilides with fuming 
nitric acid. 

Behaviour of Amines with Sulpho-chlorides.—W. 
Michler and G. Moro.—In this, the first section of their 
treatise, the authors describe the reaction of trichlor- 
methyl-sulpho-chloride and dimethyl-aniline. The re¬ 
sulting compound has a formula suitable for a tetra-methyl- 
diamido-benzo-phenon. 

Phosphates of Zinc.—W. Demel.—The author has 
examined the acid zinc salts of phosphoric acid, and 
gives an elaborate crystallographical account of— 

Zn0,P205.2H20 + 2H2O. 

Analysis of a Turkey-red Oil.— G. Stein. — The 
author’s method is to weigh 10 grms. of the sample into 
a porcelain capsule holding about 125 c.c., adding 75 c.c. 
cold saturated solution of common salt, and 25 grms. of 
dry wax. The whole is then heated on a water-bath. As 
turkey-red oil is insoluble in brine it rises in an anhydrous 
condition to the surface and combines with the melted 
wax. The cake of wax, when cold, is freed from brine by 
means of filter-paper, dried over sulphuric acid and 
weighed. ' On deducting the known weight of the wax the 
residue is the real oil. 

Constitution of Sulpho-toluid.— R. Otto.—The author 
describes di - para-toluol-sulphide and di-para-toluol- 
sulphon. 

Formulae of Quercitrin and Quercetin.—C. Lieber- 
mann and S. Hamburger.—The authors assign to quer¬ 
citrin the formula C36H3sO*0. which agrees well with that 
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of Hlasiwetz and of Rigaud. To quercetin they give 
C24H16O11, the analysis likewise agreeing closely with 
those of Rigaud, Hlasiwetz, and Zwenger and Droncke. 
They have also formed and examined a number of the 
derivatives of quercetin. 

Mercuric Chloro-iodide.—H. Kcehler.—The author 
has established the real existence of this compound, 
HgClI, as a chemical individual. 

Constitution of Indigo.-—E. Baumann and F. Tie- 
mann.:—The authors consider it necessary to ascertain 
whether indigo is a derivative of diphenyl or of distyrenyl, 
and whether it contains imid groups. 

Determination of the Vapour-density of Certain 
Chlorides.—V. and C. Meyer.—The vapour-densities 
here ascertained are those of stannous chloride, zinc chlo¬ 
ride, and ferric chloride. Concerning the first of these 
compounds they consider it established that it should be 
represented not by the more simple formula, but by that 
corresponding to the molecular magnitude Sn2Cl4. 

Conversion of Furfurangelicic Acid into Azelainic 
Acid.—P. Tonnies.—The ultimate step in this trans¬ 
formation is the reduction of butyro-furonic acid to 
azelainic acid. 

Relations of Dibrom-pyro-mucic Acid to Muco- 
bromic Acid.—P. Tcennies.—A hypothetical paper. 

Bulletin de la Societe Chimique de Paris, 
No. 3, 1879. 

New Method of Determining Sulphur in certain 
.Native Sulphides.—Albert Colson.—The author pro¬ 
poses to burn pyrites in a current of oxygen, and to 
titrate the products of combustion. The operation is 
carried on in a tube of green glass, placed in a furnace 
for organic analysis. One end of the tube is sealed, and 
to the other is fitted a stopper with two holes. One. of 
these serves for the escape of the gaseous produdls of 
combustion which are received in a Liebig’s bulb apparatus 
containing standard caustic soda. Through the other hole 
passes a long narrow tube, which conveys oxygen, free 
from water and carbonic acid, to a small platinum boat 
placed near the closed end of the combustion-tube, and 
containing half a gramme of the pyrites spread out in a 
thin layer. A plug of asbestos is placed about the middle 
of the tube, to avoid projections. Heat is first applied 
towards the open end of the tube, and as it approaches 
redness it is gradually extended towards the closed end. 
The current of oxygen is regulated so as to be always in 
excess. The disappearance of the white vapours formed 
in the bulb-tube during the operation is a sign that the 
sulphurous acid is expelled from the combustion-tube. 
The open end of the tube and the stopper are then washed, 
and the washings are added to the liquid in the bulb-tube, 
the sulphurous acid in which is then determined in the 
usual manner. If the pyrites contain carbonates, standard 
solutions cannot be used. It is then necessary to oxidise 
the sulphurous acid and determine the sulphuric acid 
formed. 

Thermic Formation of Hydrogen Silicide.—J. Ogier 
—The union of Si + H4 is accompanied with a disengage¬ 
ment of heat to the extent of + 24*8 cal. 

Thermic Formation of Silicic Ether.—J. Ogier.— 
The heat of formation of silicic ether from pure alcohol 
and silica dissolved in water is 11*44-cal. 

A New Derivative of the Parabanic Series. — E. 
Grimaux.—The substance in question is the amide of an 
oxalyl-biuretic acid, comparable to oxaluric acid. 

Neutral Sugar and Inverted Sugar.— P. Horsin 
Deon.—Neutral sugar and inverted sugar have the same 
composition, equal parts of glucose and levulose. Neu¬ 
tral sugar is an inverted sugar in which the glucose pos¬ 
sesses its maximum rotatory power. Its formation is the 
first step towards the inversion of sugar. 

Chemical Notices from Foreign Sources. 
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Palm-Sugar from Calcutta.—P. Horsin Deon.—This 
sugar is composed chiefly of cane-sugar, along with 
reducing sugar, gum, and mannite. 

Researches on the Bacillus Ferment of Urea.—P. 
Miquel.—Bacillus ttretz belongs to the class of beings 
which M. Pasteur names Ancerobia. At the end of its 
life it is resolved into brilliant, slightly elliptical, spores, 
which can resist for several hours a moist heat of 
950 to 96°. 

Hydrosulphuric Fermentation.—P. Miquel.—The 
author considers that there exists at least one organism 
capable of hydrogenising sulphur to an appreciable extent. 
This Microbium, which'is met with in abundance in sew¬ 
age, in drinking-waters, and even sometimes in rain-water, 
attacks insoluble albumen, and eliminates the bulk of its 
sulphur in the state of free hydrogen sulphide. 

La Correspondance Scientijique. 
No 63, O&ober 7, 1879. 

This issue contains neither chemical nor physiological 
matter. 

MISCELLANEOUS. 

City and Guilds Institute.—The City and Guilds of 
London Institute for the Advancement of Technical 
Education, announce the opening of their Technical 
Classes, at Cowper Street School, Finsbury. In the 
Section of Applied Physics, Mr. W. E. Ayrton will deliver 
a course of twelve ledtures on “ Some of the Practical 
Applications of Electricity and Magnetism,” commencing 
Monday, November 3rd, at 7 p.m. In that of Applied 
Chemistry, Dr. H. Armstrong, F.R.S., will deliver a 
similar course on “ The First Principles of Chemistry,” 
commencing Wednesday, November 5th, at 8 p.m. An 
Inaugural Lefture will be delivered by Mr. Ayrton, on 
Saturday, November 1, at 8 p.m., on The Improvement 
Science can EffeCt in our Trades, and in the Condition of 
our Workmen.” A syllabus of each Course of Le&ures 
can be obtained at the Halls of the Companies of Mercers, 
Clothworkers, and Drapers, or at the Schools, Cowper 
Street, Finsbury. Intending students should send in 
their names to the Demonstrator, Cowper Street Schools, 
Finsbury, E.C. The Inaugural Ledture will be free. 

YAnLLOUGHBYBROS.,Central Foundry, 
V V Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S PATENT, 

For the prevention of escape of gases during the charging of kilns. 
and nitre pots. The success of this invention being assured, we are 
prepared to Contraft for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 

Estimates and Plans furnished on application. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

Hphe Combustion of Sulphuretted Hydrogen, 
T and its manufafture into Oil of Vitriol. 
This apparatus has been successfully working for a series of years 

at the Chemical Works, Frizinghall, nr. Bradford (Messrs. Hunt and 
Illingworth’s), the perlefting of which was the result of an incalcu¬ 
lable amount of study on the part of the proprietors. 

It is necessary,for the thorough and efficient working of the Plant 
to adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishfu1 to adopt 
the process:— 

The executors of the late Mr. Wra, Hunt, Mess~s. HUNT and 
GOKLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire 

Or Mr. THOS. ILLINGWORTH, Ilkley, Yorkshire. 

Now ready, complete in three vols., 8vo. 

INORGANIC CHEMISTRY. By Prof. 
ROSCOE, F.R.S., and Prof. SCHORLEMMER, F.R.S., of 
Owens College, Manchester. With Illustrations, &c. 

Vol. I.—The NON-METALLIC ELEMENTS. 
21S. 

Vol. II.—Part 1.—METALS. 18s. 
Vol. II.—Part 2.—METALS. 18s. [This day. 

“ It would be difficult to praise this most valuable Manual too 
highly. . . . The arrangement is clear and scientific; the fafts 
gained by modern research are fairly represented and judiciously 
selefted, and the style throughout is singularly lucid.”—Lancet. 

“ A most valuable contribution to the literature of chemistry. . . . 
The work when finished will afford the most complete systematic 
exposition of the existing state of chemical science that has yet 
appeared in the English language.”—Nature. 

By Prof. ROSCOE, F.R.S. 

LESSONS IN ELEMENTARY CHE- 
1 MISTRY ; Inorganic and Organic. With numerous illustrations. 
j New Edition. F’cap. 8vo. 4s. 6d. 

PRIMER OF CHEMISTRY. With Illus¬ 
trations. i8mo. is. 

By Prof. SCHORLEMMER, F.R.S. 

THE CHEMISTRY OF THE CARBON 
COMPOUNDS; or, Organic Chemistry. With Illustrations. 
8vo. 14s. 

“ A better book than this on organic chemistry has never been 
written in any language,”—Pharmaceutical Journal. 

“ Must prove eminently useful to the chemical student.”— 
Athenceum. 

MACMILLAN AND CO., LONDON. 

This day, in extra Fcap 8vo., price 4s. 6d. 

T3L0WPIPE ANALYSIS. By J. Lan- 
J—* dauer. Authorised English Edition by J. Taylor and W. E. 
Kay, of the Owens College, Manchester. With Illustrations. 

MACMILLAN AND CO., LONDON. 

MINERALOGY AND GEOLOGY. 

NEW LIST of Colleftionsof Minerals, Fossils, and Rocks, with 
prices. New List of Minerals for Chemical Purposes, Manufactures 
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SEPARATION AND DETERMINATION 

OF MANGANESE. 

By Professor J. VOLHARD. 

The following account of this process is condensed from 
Liebig's Annalen. The author makes use of a standard 
solution of potassium permanganate, which he prepares 
by dissolving 38’5 grms. crystals of permanganate in 
about 2 litres water in a boiling-flask. The solution is 
poured into a well-stoppered bottle which holds 10 litres, 
filled up to the mark with water and well mixed by 
shaking. This store is kept in a dark place. To fill the / 
burettes, the author uses a x-litre washing bottle with a 
wide mouth covered with black paper. Before filling this 
vessel out of the stock-bottle, it is several times washed 
out with a little of the solution. The value of the per¬ 
manganate solution is then determined, which is hest 
effected iodometrically. For this purpose there are re¬ 
quired a solution of sodium hyposulphite and a starch 
solution, both of known strength, besides a solution of 
potassium iodide and one of starch. 

The reducing liquid is obtained by dissolving 3o,o6i 
grms. pure crystalline sodium hyposulphite along with 
about 3 grms. ammonium carbonate and making up to 
1000 c.c.; 1 c.c. of this solution =2 m.grms. manganese. 
To prepare the iodine solution, i-5394 grms. dry iodine in 
crystals are dissolved in a little water by the aid of 3-5 
potassium iodide and made up to 1000 c.c., 10 c.c. of this 
solution are reduced by 1 c.c. of the hyposulphite solution. 
The potassium iodide solution should contain per litre 
55 grms. potassium iodide free from iodate. The solution 
of starch is prepared fresh daily. 

About 10 c.c. of potassium solution are placed in a beaker, 
4 to 5 c.c. pure hydrochloric acid with 150 to 200 c.c. 
water are added, and constantly stirring about 20 c.c. of 
the permanganate solution are added from a Gay-Lussac 
burette. The beaker is then placed under the Mohr’s 
burette containing the hyposulphite solution, and some 
of this is added till the brown colour of the iodide solution 
is changed to a faint yellow. Starch solution is now 
added, and hyposulphite again till the blue colour is com¬ 
pletely destroyed. In order to determine the small excess 
of hyposulphite which has been added, solution of iodine 
is added with a small graduated pipette till the blue 
colour just reappears. The volume of hyposulphite con¬ 
sumed, less one-tenth of the iodine solution used and 
divided bv the volume of the permanganate solution gives 
the faCtor of the permangate: 1 c.c. permanganate indicates 
2 m.grms. x faCtor for manganese. 

The standard of the hyposulphite solution should be 
checked from time to time. For this purpose the author 
uses a liquid prepared by dissolving 5'g63 grms. potassium 
dichromate, and making up to 1000 c.c. Of this solution 
1 c.c. gives up to hydriodic acid exadly as much oxygen 
as thequantity of permanganate, which indicates 2 m.grms. 
manganese; 20 c.c. of the chromate solution are measured 
off with a pipette, and let flew into the acidified solution 
of potassium iodide, proceeding exadly as direded above 
for standardising the permanganate. If more than 20 c.c. 
of the hyposulphite are used for reducing the iodine set 
free the hyposulphite was impure. 

Any other permanganate solution of known strength 
will serve as well for the titration of manganese, and if a 
solution is kept in stock for the titration of iron, it would 

superfluous to prepare another. It must be remembered, 
however, that only three-fifths of the oxygen in the per¬ 
manganate indicated by ferrous oxide, oxalic acid, or 
hydriodic acid comes into play in the oxidation of man¬ 

ganous oxide. The manganese standard may be found by 
multiplying the iron standard by o-2g46. 

For the titration of manganese, if iron is absent, or 
present only in a small quantity, the solution of the salt 
of manganese is rinsed into a long-necked boiling-flask, 
with the addition of 1 grm. zinc sulphate, and diluted so 
that 100 c.c. may contain not more than about 4 grm. 
manganese. If the solution is neutral, 2 or 3 drops of pure 
nitric acid are added (specific gravity 1-2) ; if acid, it is 
first neutralised with absolutely pure sodium carbonate, 
till a permanent precipitate begins to appear, then acidified 
with 3 or 4 drops of nitric acid and heated to a boil. 
The flask is taken from the fire and the permanganate 
run in with the burette, promoting the collection of the 
precipitate by vigorous shaking. The rednesswhich appears 
towards the end, repeatedly disappears again on further 
agitation. If fine reddish-brown flocculi remain sus¬ 
pended in the liquid, so that it does not become thoroughly 
clear and transparent, the flask is set for a few minutes 
on a very gentle fire, but not allowed to boil. 

The flocks become more compact and subside on shaking. 
The liquid at the end of the operation must have a distinct 
rose colour,* * which must remain after repeated shaking. 
The zinc sulphate must be carefully tested ; its dilute 
solution should not, on boiling, destroy the colour of a 
drop of permanganate. 

Metallic alloys, such as cast iron and steel are dissolved 
for the determination of the manganese in dilute sulphuric 
acid with the addition of nitric acid. The solution is 
effected in a litre flask, heated on the water-bath. In a 
mixture of 3 volumes dilute sulphuric acid (1-13 specific 
gravity) and 1 volume nitric acid (1-4 specific gravity) 
common bottle-wire, on heating in the water-bath, dissolves 
in five or six minutes without violent evolution of gas. 
The digestion must be prolonged in order to convert the 
iron completely into oxide. Many ores and slags can 
only be dissolved by the aid of hydrochloric acid, in which 
case, after the oxidation of the iron, the hydrochloric 
solution is mixed with concentrated sulphuric acid and 
evaporated in a porcelain capsule, first in the water-bath 
and then in the gas-stove, till the sulphuric acid begins to 
escape. The mass is then rinsed with water into the 
litre flask. The more highly carburetted cast-iron, spiegel- 
eisen, and ferromanganese are dissolved in nitric acid in a 
small flask; the solution, without filtration, is rinsed into 
a porcelain capsule, evaporated to dryness in the water- 
bath, and heated in the gas-stove to the complete decom¬ 
position of the nitrates, whereby the carbonaceous matters 
are burnt. The residual oxides are digested with hydro¬ 
chloric acid in a covered capsule on the water-bath, when 
the oxides dissolve. The hydrochloric acid is then again 
expelled by heating with sulphuric acid. 

The bulk of the acid is next neutralised with pure 
sodium carbonate or hydroxide. Zinc white suspended 
in water is then added till all the iron is thrown down, 
which is ascertained by the circumstance that the solution 
suddenly coagulates and the supernatant fluid becomes 
milky. The flask is then filled up to the mark with 
water, allowed to settle for some minutes, and filtered 
through a dry folded filter into a dry vessel. A part of 
the filtrate (200 c.c.) is placed in a boiling-flask, acidified 
with 2 to 4 drops nitric acid and heated to a boil. The 
flask is then taken from the fire, and the permanganate 
run in with the burette. The titration can be repeated 
with a second and a third portion of the liquid.—Liebig's 
Annalen dev Cliemie. 

Technical Education.—A class in connection with 
the City and Guilds of London Institute for the Advance¬ 
ment of Technical Education, for the study of blowpipe 
analysis and assaying, will be commenced on Wednesday 
next at the Birkbeck Institution, by Mr. G. Chaloner 
F.C.S._ 

* The Germans understand, under “ rosa,” a colour rather inclining 
to the violet side of red. 



208 Chemical Composition of Amblygonite. f Chemical News, 
l Oft. 31, 1879. 

ON THE CHEMICAL COMPOSITION OF 

AMBLYGONITE.* 

By SAMUEL L. PENFIELD. 

The new mineral species triploidite described by Messrs. 
Brush and Danaf is shown by them to be isomorphous 
with wagnerite and closely related in composition to tri- 
plite. These three minerals have respectively the formulae 
(Mn,Fe)3P208+(Mn,Fe)(0H)2, Mg3P208 + MgF2, and 
(Fe,Mn)3P20s + (Fe,Mn)F2. From a comparison of 
these formulae it is argued (l. c., p. 45) that the relation 
between the minerals requires the assumption that the 
hydroxyl in triploidite must play the same part as the 
fluorine in the other two. 

In this paper the author wishes to show that in ambly¬ 
gonite the hydroxyl group is also isomorphous with 
fluorine, and that in chemical composition the original 
amblygonite does not differ from the American and Monte- 
bras varieties, which have been called hebronite. The 
results of his analyses require the adoption of a new for¬ 
mula for the mineral more simple than that previously 
accepted. For analysis he selected specimens from the 
three localities in Maine,.from Branchville, Connecticut, 
where the mineral has been lately discovered by Messrs. 
Brush and Dana, also twp varieties from Montebras and 
one from Penig, Saxony, from a specimen in the Yale 
College collection. 

The ratios from the analyses are collected in the fol- 
I 

lowing table by themselves, where R equals Li and Na :— 

I. Penig, Saxony .. 
II. Montebras, France, A 

III. Auburn, Maine .. 
IV. Hebron, Maine, A .. 
V. Paris, Maine .. 

VI. Hebron, Maine, B .. 
VII. Branchville, Conn. .. 

VIII. Montebras, France, B 

p Al R (OH,F) 

i-oo 096 o-g8 1-16 
i-oo 0-97 0-98 1-17 
i-oo 0-96 0-97 1-06 
i-oo 0-97 0‘95 I'I3 
I-oo 0-96 °'97 1-17 
I-oo 0-98 0-95 1-27 
I'OO 0-97 o-g6 I'og 

I-oo o-g6 o-g6 I-2I 

It will be seen that all of these approach closely 
to the ratio 1 : 1 : 1 : 1, hence the author proposes the 
formula A12P208 + 2R(0H,F) or— 

3A12P208) , fAl2(OH,F)6 
2R3P04 f 2R(OH,F) 

as the true formula for all varieties of this mineral. 
Des Cloizeaux, from a difference in optical characters 

made out by him, has divided the mineral into two species : 
the original amblygonite, including I. and II. in the above 
list ; and a second species for which he proposed the name 
montebrasite (hebronite of von Kobell), including analyses 
III. to VIII. The mineral from Branchville has not 
been examined optically and the material is very un¬ 
favourable for such an examination. Owing to the 
close identity in chemical composition, it seems that a 
slight variation in optical properties is hardly sufficient 
ground for dividing the mineral into two species ; but, on 
the contrary, the author thinks that the old name ambly¬ 
gonite should be retained, and that all varieties should be 
included by it. 

It will be seen, in comparing the above ratios, that in 
every case the ratio of P to (OH,F) is in excess of that of 
the A1 to R. Two theories suggest themselves to account 
for this, the first of which seems the most plausible. First, 
most minerals which are ordinarily regarded as anhydrous 
contain a small amount of water, which is not calculated 
in the ratios, and which is not regarded as essential to the 
composition. Now, if these minerals contain a small 
quantity of such accidental water, it will bring up the 
ratios very considerably, owing to the small molecular 
weight of water, and if the slight variation between 

P, Al, and R be regarded as due to error of analysis, the 
excess of (OH,F) would be easily accounted for. Second, 
if we regard the difference between P, Al, and R as not 
due to error of analysis, and the facff: that the variation in 
all is so constant suggests this, and regard enough of the 
water basic so that when added to the Al and R it will 
make the ratio with P equal 1 : 1 : 1, then the ratio of 
(OH,F) will be-.—Penig, 1-02; Montebras, A, 1-06 ; 

Auburn, o-gi ; Hebron, A, 0-99 ; Paris, 1-02 ; Hebron, 
B, i-iS ; Branchville, 0-97 ; Montebras, B, 1-05. This 
relation seems rather striking, and although it is not as 
simple as we should like to have it, or perhaps as plausible 
as the first theory, yet it may possibly be the corredt one. 
Whichever of these explanations is accepted, it will not 
materially alter the formula above made out for the 
minerals, the variation from which is too slight and not 
constant enough to be expressed by any different for¬ 
mula. The analyses show that water is found in 
the Penig and Montebras varieties which have been 
regarded as anhydrous by some analysts. This may have 
been overlooked, and it is worth noting that in Planner’s 
“ Blowpipe Analysis” the statement is made, of the Penig 
mineral, that water is expelled by heating in a closed 
tube. It will also be seen that these analyses differ from 
the older ones in that they are lower in alumina and higher 
in alkalies. 

Method of. Analysis. 

Water was determined by ignition with oxide of lead in 
a porcelain crucible ; it is completely driven off only by 
strong ignition, and it was found necessary to fuse the 
contents of the crucible over the blast lamp before con¬ 
stant results could be obtained. Fluorine was determined 
by decomposing a mixture of the mineral and powdered 
quartz with sulphuric acid, converting the silicon fluoride 
formed into hydrofluosilicic acid, precipitating the hydro- 
fluosilicic acid with potassium chloride, and titrating the 
liberated hydrochloric acid with a standard alkali solu¬ 
tion.* The varieties from Penig and Montebras are. 
decomposed only by prolonged adtion of sulphuric acid 
Phosphoric acid was determined by fusing the mineral 
with sodium carbonate, boiling out the fused mass with 
water and dilute nitric acid, nearly neutralising the excess 
of acid with ammonia, precipitating with molybdic solu¬ 
tion, and then proceeding in the usual way. 

To determine the bases, one gramme was weighed into a 
large platinum crucible, mixed into a paste with from two 
to three c.c. of sulphuric acid, and heated, with the 
crucible covered, over a low gas flame till not over a c.c. 
of sulphuric acid remained. The contents of the crucible 
were then rinsed into a platinum evaporating dish, and 
treated with a quantity of strong hydrochloric acid ; after 
heating and concentrating a clear solution was obtained. 
The excess of acid being removed by evaporation, the 
contents of the dish were rinsed into a beaker, filtered 
where necessary, the undissolved portion after incinerating 
the filter paper was treated with hydrofluoric acid, then 
with a drop of sulphuric acid ; the hydrofluoric acid ex¬ 
pelled by evaporation and the solution added to the other 
solution of the bases. To obtain the bases as chlorides 
the sulphuric acid was precipitated from the solution with 
barium chloride, and the barium sulphate filtered off. 
The solution was then heated to boiling, and a hot solution 
of barium hydroxide added ; this precipitated all the phos. 
phoric acid and part of the alumina. The solution con 
tained all the lithia and most of the alumina which went 
into solution in the excess of barium hydroxide. After 
filtering and washing the precipitate it was dissolved in 
hydrochloric acid, the excess expelled by evaporation ; the 
residue taken up in a few drops of hydrochloric acid and 
water, and poured when hot into a boiling solution of 
sodium hydroxide and a little barium hydroxide in a 
platinum dish ; this again precipitated all the phosphoric 
acid, while the alumina went into solution in the alkaline 
hydroxides. After filtering, the filtrate was acidified with 

* Abstraft of a paper in the American Journal of Science. 
i Am. Jour. Sci., III., xvi., 42, July, 18-78. * See Remsen’s Am. Chem. Jour., vol. i, No. 1. 
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hydrochloric acid, the barium precipitated with sulphuric 
acid, and the alumina precipitated with ammonia. The 
alumina found at this point amounted usually to about 
one-half per cent. The insoluble barium phosphate con¬ 
taining also traces of iron, manganese, and calcium was 
dissolved in hydrochloric acid, the barium precipitated 
with sulphuric acid, filtered, and the filtrate made alkaline 
with ammonia ; this precipitated any iron, manganese, or 
calcium as phosphate, which was filtered off and examined 
separately. It was intended at this point to determine the 
phosphoric acid by direct precipitation with magnesia 
mixture, but the results coming out too low an examina¬ 
tion of all the barium sulphate precipitates showed that a 
quantity of the phosphoric acid had been precipitated 
along with the barium sulphate. The first filtrate from 
the barium hydroxide precipitate contained, free from 
phosphoric acid, all the lithia, the larger part of the 
alumina, and the excess of barium. It was heated to 
boiling and ammonium carbonate added ; this precipi¬ 
tated the barium and aluminium, and left the lithia in 
solution. The precipitate was washed first by decanta¬ 
tion, then with hot water on the filter pump ; it was not 
considered free from lithia, however, as it is practically 
impossible to wash a large barium carbonate precipitate 
free from lithia. The filtrate was evaporated to dryness, 
the ammonia salts expelled by ignition, traces of barium 
separated a second or third time when necessary, evapo¬ 
rated to dryness again, lithia separated from soda and 
potash by means of absolute alcohol and ether, the lithia 
weighed as sulphate, and the soda and potash as chlorides. 
The chlorides were tested carefully for potash by evapo¬ 
rating with excess of platinum chloride and taking up in 
alcohol. The precipitate produced by ammonium car¬ 
bonate was dissolved in hydrochloric acid, the barium 
precipitated with sulphuric acid, filtered, and alumina pre¬ 
cipitated in the filtrate with ammonia, the precipitate 
was washed with hot water, ignited finally over the blast 
lamp to expel sulphuric acid, and weighed as oxide. The 
filtrate from the alumina was regarded as containing a 
trace of lithia which had been retained by the barium 
carbonate precipitate, it was evaporated to dryness, the 
ammonia salts expelled by ignition, taken up in water, 
filtered into a weighed crucible, evaporated to dryness 
and weighed, the lithia found amounted to from one- 
quarter to one per cent. 

The solutions were kept as far as possible from all con¬ 
tact with glass, the evaporations being carried on in large 
platinum dishes. The reagents were carefully selected 
and purified. Sodium hydroxide free from aluminium and 
silica was obtained, prepared from metallic sodium. 
Owing to the limited amount of material from Penig only 
three-quarters of a gramme was used in the determinations, 
and duplicates of the water and fluorine determination 
were not obtained. For the occurrence and associations 
of amblygonite at Branchville, Connecticut, see the papers 
by Messrs. Brush and Dana.* 

Sheffield Laboratory, June 18, 1879. 

ANALYSIS OF CINCHONA BARKS. 

A correspondent favours us with the following valuable 
information on this subject, in answer to a question which 
appeared lately in our “ Notes and Queries ” column. 

“ ETHER PROCESS,” 

For the Estimation of Quinine in Cinchona Bark- 

Take 1000 grains finely-powdered bark; 8 fluid ozs. of 
alcohol (methylated) at 35 to 40 per cent, sp. gr. 0-872 ; 
500 grains hydrate of lime ; 16 fluid ozs. ether 
(methylated), 0730 sp. gr. 

Let the bark be powdered without leaving a residue, 
and passed through a sieve of at least 100 meshes to the 

inch (fine cypress). Pour upon the powder sufficient 
alcohol to form a liquid paste, heat for a few minutes 
until the fibre is thoroughly penetrated by the liquid. 
Introduce into the paste the hydrate of lime in fine 
powder, mix thoroughly, heat on a plate until all the 
alcohol is expelled and the powder thoroughly dry. Treat 
this in a displacement-apparatus with successive portions 
of ether; thus 4 ozs. to macerate, and six successive 2 ozs.; 
evaporate percolate rapidly. t 

1. Fuse product at 120° C. = crude quina + colouring- 
and fatty-matter. 

2. Dissolve the residue in alcohol, and estimate with 
standard sulphuric acid = total sulphate of crystal¬ 
line and amorphous quina. 

3. Weigh the sulphate of quinine crystals obtained. 

Cinchona barks of all species contain a natural acid, 
called by some kinic and by others quinovic acid. This 
acid exists in combination with one or more of the alka¬ 
loids, quinia, quinidia, cinchonia, cinchonidine, according 
to the variety of the bark. 

Calisaya Bark (Bolivia), of both quilted and flat varieties, 
contains wholly, or almost wholly, quinia; quinidia and 
cinchonia being rarely met with. (Ether process specially 
adapted.) 

Red Bark, Carthagena, Soft Columbian, by which names 
they are known in commerce, contain both alkaloids of 
quinia and cinchonia, and to a greater or less degree 
quinidia. The ether process is also applicable, in so far 
as the estimation of the quinia and consequent determi¬ 
nation of the commercial value for the manufacture of 
quinine is concerned. 

Loxa, Brown, or Grey Barks, commercial names, con¬ 
tain almost wholly cinchonia and cinchonidine. The 
ether analytical process is not applicable to this variety. 

The lime is added to decompose these quinovates of 
the alkaloids, in order that the latter may be exposed to 
the solvent aCtion of the menstruum in the free state. 

The etherial solution (percolate) will contain the total 
quinia with traces only of the other alkaloids when they 
are present, together with fatty- and colouring-matter. 

Evaporated etherial solution, fused at 125° C., will be 
the total crude quinia plus colouring- and fatty-matter. 
Note the weight. 

Dissolve by aid of a water-bath in about 1 oz. of abso¬ 
lute alcohol, and add gradually (having a piece of litmus 
paper in the solution), until a faint acid reaction is indi¬ 
cated, a standard sulphuric acid of known strength, by 
preference one in which 100 c.c. = 10 grms. crystal sul¬ 
phate quinine, if a 1000 grain measure burette be 
used, so that 1000 = 100 grains quinia sulphate crystals. 
Note quantity of acid for neutralisation. 

Product estimated as total basic sulphates of crystalline 
and amorphous quinia. The strength of the acid can 
easily be deduced from the following :— 

Composition of air-dried crystal sulphate of quinia— 
74,3t anhydrous quinia. 

(S03 —) 9 *71 xx-23 mono-hydrated acid. 

14-45 water lost at ioo° C. 

ioo-oo 

If pure sulphuric acid of 1-843 sp. gr- = 96'8 per cent 
of H2S04 real, then 11-23 = ii-6 acid of sp. gr. 1-843. 

Take, therefore, ii-6 grms. and dilute to a litre with 
water 

To this alcoholic basic sulphate, when evaporated to 
dryness, add as many measures of the standard acid as 
used in the first instance. This will convert basic sul¬ 
phate of quinine into acid sulphate, a salt exceedingly 
soluble (unlike ordinary sulphate, which will crystallise 
in the filter). Add about 1 oz. of water, and boil with a 
spirit-lamp, being careful that no portion on the sides of 
the dish (No. I.) become charred. 

Solution of the salt being complete add a small quantity 
of animal charcoal (about 5 per cent of the bark originally * Am. four. Sci., July and August, 1878, and May, 1879. 
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used). This animal charcoal should be completely 
purified by previous digestion in hydrochloric acid until 
the phosphate of lime is nearly wholly removed. Digest 
for about ten minutes, or longer if time is no object, then 
filter into a small dish (No. II.), wash the filter with two 
successive portions of boiling water (boiled in dish No. I.) 
acidulated with about a drachm (to cleanse it of all alka¬ 
loid) of the standard sulphuric acid. 

The filtrate will consist of a decolourised solution of 
acid sulphate of quinine, strongly acid to litmus, and on the 
filter will be left with the animal charcoal all colouring- 
and fatty- (tarry ?) matter. 

Now evaporate the liquors (on a water-bath if time will 
permit) to about i fluid oz., or more if the bark is very 
rich in alkaloid (such as in quilted Calisaya barks for 
instance); raise to boiling-point, and add very cautiously, 
drop by drop, solution of ammonia of about 3 per cent 
(1 part liq. ammon. o-88o, 10 parts water), until the solu¬ 
tion has but a faint acid rea&ion, at which stage the 
quinia salt will again be as a basic sulphate; set aside to 
cool. When cold the whole will be a mass of crystals. 
Throw upon a dry filter, and allow the mother-liquor to 
drain away. This liquor will contain the sulphate of 
amorphous quinia, any traces of the sulphates that may 
have been present, of cinchonia, cinchonidine, and 
quinidia, with sulphate of ammonia. 

If the experiment has been properly conducted no 
crystalline sulphate of quinine will be in this mother- 
liquor, as sulphate of ammonia decreases the solubility of 
sulphate of quinine. 

Until, however, the operator becomes perfe&fy familiar 
with the process it would be advisable to evaporate this 
mother-liquor, neutralise any excessive acidity, and look 
for a further crop of crystals, which will rarely exceed 
o‘i per cent of the bark operated on. 

Dry crystals in air; weight = amount of crystalline 
sulphate of quinine in original bark. A more rapid and 
certain method is to dry them at 100° C., and estimate as 
857 dry = 100 crystals (vide composition of sulphate of 
quinine). 

Any method of analysis intended as a sure guide for the 
manufacture of quinine must embrace a stage in which 
the quina is weighed as pure white sulphate. 

Advantages of this Process as Compared with Acid Process. 

1. Rapidity (twenty-four hours at the most.) 
2. Extraction of that alkaloid only upon which the 

commercial value of the cinchona barks depend. 
3. Non-produCtion of amorphous quinia, so liable by 

protracted boiling, as in acid process. 
4. Inexpensive. 

“ACID PROCESS,” 

For the Complete Analysis of any Variety of 
Cinchona Bark. 

Take of bark in fine powder 1000 grains ; sulphuric acid 
(i-843)> 50 grains ; water, 2 pints ; hydrate of lime, a 
sufficiency. 

Add the acid to the water, and divide it into two portions, 
in which successively boil the bark. After each decoCtion 
throw upon a calico filter until drained ; then boil the 
bark in £ pint of water only, drain upon filter, and press. 
Mix the decoCtions, concentrate to £ pint, coo), and add 
milk of lime until the liquid is distinctly alkaline. Coiled 
the precipitate by filtration, and purify by careful washing, 
then dry at 95° to ioo° C., and powder. Boil this powder 
repeatedly in strong alcohol (about 90 per cent), and eva¬ 
porate alcoholic extrads to dryness. Boil the residue 
with acidulated water, and filter. Make the solution alka¬ 
line with caustic soda (this alkali is to be preferred, as 
quinia is insoluble in soda but soluble slightly in potash or 
ammonia) in a separator, and shake with chloroform. 
Draw off chloroform solution, and evaporate in a tared 
capsule. Produd = total alkaloids of quinia, cinchonia, 

quinidia, &c. (All the alkaloids are soluble in chloroform.) 
Treat the alkaloids with ether. Evaporate etherial 

solution. Produd = amorphous and crystallisable quinia. 
Treat this for obtaining crystalline value as directed in 
the ether process. 

The insoluble portion is then dissolved in dilute acetic 
acid, and treated with iodide potassium (sat. sol.) ; the 
precipitate, if any, is iodide of quinidia : can be estimated 
thus:— 

100 grains =yi'68 quinidia 
= 947 quinidia sulph. 

The liquid treated with ammonia or soda gives a preci¬ 
pitate of cinchonia, which, when dried at 120° C., may be 
estimated as— 

82 = 100 cinchonia sulphate crystals. 

Another Method, although less accurate, is to digest in 
proof-spirit (alcohol 0720 sp. gr.), which dissolves quinidia, 
and leaves undissolved the cinchonia and cinchonidine. 

If these latter alkaloids are required in a quanitative 
crystalline form dissolve the residue, after treatment with 
ether, in a mixture of one volume of alcohol 0795 and 
9 vols. of ether ; from this the quinidia will crystallise. 
The cinchonia can afterwards be crystallised from a satu¬ 
rated alcoholic solution. 

To this process might be appended another, by percola¬ 
tion in the cold with alcohol. But as this process occu¬ 
pies considerable time in its first stage, it cannot be 
recommended for commercial purposes. 

EXAMINATION OF THE NORTH CAROLINA 

URANIUM MINERALS. 

By F. A. GENTH. 

Prof. W. C. Kerr describes the occurrence of uranium 
in Mitchell County, North Carolina, as follows :*—“ A new 
locality, the Flat Rock mine, recently visited, has yielded 
the following in immediate association, viz., uraninite, 
gummite, uraconite, and, as incrustations on the outside 
of the latter, and of the fragments of rock adjacent, tor- 
bernite and autunite. These minerals occur only in one 
part of the mica-bearing portion of a very large granite 
vein, and are found in irregular nodules and rounded 
masses, some with a nucleus of uraninite of \ to § inch, 
enveloped with a heavy layer of gummite, outside of which 
is a pale, yellow, earthy coating from J to ^ of an inch 
thick, which is uranochre or uraconite. One lump, the 
largest, weighs just a pound, and in all, I obtained be¬ 
tween 3 and 4 pounds. The quantity of pitchblende re¬ 
maining unaltered is very small, and by far the greater 
part of the mass of the nodules, probably nine-tenths, is 
gummite ; and the smaller ones are nearly or entirely 
changed to uraconite.” 

Through the kindness of Prof. Kerr I have recently 
come into possession of specimens of this highly interest¬ 
ing occurrence, which fully agree with the description 
above quoted. As his mineralogical determinations, 
however, were not supported by chemical analysis, and, 
especially as the composition of gummite is very doubtful, 
I thought that an investigation of the uranium minerals 
from this locality would be desirable. 

I regret that of the uraninite no material for analysis 
could be obtained. One of my specimens of gummite, 
however, still contains one or two small fragments of 
uraninite ; the larger one has a brownish black colour on 
the margin, changing into brownish, and, by degrees, into 
the pure gummite. It is also penetrated by small veins, 
showing the gradual alteration of the uraninite. 

Uranotil.—E. Boricky. 

The analysis of the pale yellow coating surrounding the 
gummite shows that it is a variety of uranotil, and not 

* Am. Journ. Set. [3], xiv., 496. 
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urnnochrc or uranoconite. The original uranotil has been 
found in cavities of quartz, associated with fluorite, at 
Woelsendorf, in Bavaria, in lemon-yellow rhombic needles, 
of a specific gravity of 3-95. For comparison I will give 
below Boricky’s analysis of it. 

The North Carolina variety is apparently amorphous ; 
massive, compadt. H = 27. Sp. gr. = 3-834. Lustre, 
waxy to dull; colour, from pale straw-yellow to lemon- 
yellow; streak, pale straw-yellow; opaque; fradture, 
uneven. 

B. B. in a tube yields water, and becomes brownish 
yellow ; with fluxes the uranium readtions. Easily soluble 
in chlorhydric acid; on evaporation yields a jelly of silicic 
acid. 

The analyses gave, after dedudting a small quantity of 
quartz, mica and felspar:— 

Mean. Boricky. Calculated. 

Si02 .. 1375 13-88 1372 I3-78 I3-95 
Al203,Fe20s traces traces traces 0-51 — 

uo3 .. .. 66-76 6679 66-67 66-75 66-98 
PbO .. .. 074 0-45 o-5o — — 

BaO .. 0-28) o 0-28 _ _ 
SrO .. 

r 0 48 
0-13) * 0-13 — — 

CaO .. .. 6-23 7*ii 6-67 5-27 671 
P203 .. .. not det’d 0-29 0'2Q 0-45 — 

h2o .. .. notdet’d 12-02 12-02 12-67 12-56 

I00‘82 IOO38 99-43 IOO'OO 

Rammelsberg* gives for uranotil the formula— 

Ca2(U02)6Si50I8 -f-15^20* 

My analyses agree far better with the following formula— 
Ca3(U02)6Si60214- i8H20, as will be seen from the above 
calculated analysis. It forms an incrustation upon gum- 
mite and results from its alteration, sometimes (as has 
been observed by Prof. Kerr) changing the entire mass of 
the latter, and yielding nodules of pure uranotil; mostly, 
however, converting not only the outside of the gutnmite 
into uranotil, but penetrating its whole mass, so that even 
the purest particles contain already a large percentage 
of it, as will be seen from the analyses of the gummite. 

Gummite. 

The orange-coloured mineral from the Flat Rock mine 
has been called gummite, from its resemblance to that from 
European localities. It occurs in amorphous, compadt, 
nodular masses. H=3* Sp. gr. =4-840. Lustre, faintly 
resinous to dull; colour, reddish yellow to deep orange- 
red ; streak, orange-yellow; opaque ; fradture, subcon- 
choiaal to uneven. 

B. B. yields water and turns reddish brown ; upon char¬ 
coal with sodium carbonate yields metallic lead ; with 
fluxes gives the readtions of uranium. Easily soluble in 
acetic acid. 

Below I give the analyses of the purest deep orange- 
red material, after dedudting a minute quantity of quartz, 
felspar, and mica. For comparison I add the only 
analysis which is known of gummite, that from Johann- 
Georgenstadt in Saxony, by Kersten. 

J ohann-Georgen- 
Mean. stadt. Kersten. 

Si02 .. 4'49 4-83 4-58 4'63 — 4-26 

A1203 • • 067 0-40 0'53 Mn203 0-05 

BaO .. 
SrO .. 

0-98) 

0-05) 
1*12 - [4'59] j 1-08 

As,FI traces 

CaO .. 1-96 2-14 2-05 — 6-00 

PbO .. 5-48 578 5-64 577 — — 

UO3 ” [75-7i] 75 70 74-39 75-20 — 7200 
P2O5 .. 012 0-07 0-16 O' 12 — 2-30 

H,0 .. not det’d 10-43 10-64 10-54 — I4-75 

lOO'O’] 9972 9976 

The opinion of chemists as to the composition of gum¬ 
mite is very much divided. Kersten thought it to be a 

* Mineralchemie, 692. 

combination of phosphate of lime with uranic hydrate, the 
composition of which he expressed by the formula— 

3Ca0,P205 4-4U203,gH20. 
Berzelius considered it as a mixture of basic phosphate 
and basic silicate of uranic oxide and lime. Hausmann 
takes it to be principally the hydrate of uranic oxide. 
Rammelsberg expresses the same opinion, but believes 
that the analyses of gummite, together with those of 
eliasite and pittinite, represent mixtures, and that from 
their analyses no rational composition can be derived. 
Hermann, on the other hand, considers these and other 
uranium minerals, in which silicic acid has been found, 
even uraninite, as definite compounds of the formula— 
4R0,Si024-4(4R203,Si02)-|-)«H20-l-uX. The accessory 
molecule X being wanting in pittinite, and in the other 
species represented by R(AsS) in uranochalcite, by 
4R0,U203 in uraninite, by CaO,C02 in eliasite, by 
3Ca0,P205 in phosphor-gummite, and by 3CaO,(PV)205 
in vanadin-gummite. Hermann’s views are as untenable 
as those of the others. Nearest to the truth, in my 
opinion, comes Patera, who holds that silicic acid and 
phosphoric acid are not essential, and that gummite is 
principally a lime-uranate, Ca0,2U2034-6H20, analogous 
in composition to the artificial uran-yellow. 

Gummite is the result of an alteration of uraninite, and 
it seems to me that both pittinite and eliasite are inter¬ 
mediate between the two, containing more or less of either. 
But I have already pointed out the fadt that the gummite 
from North Carolina is a mechanical mixture, and that 
uranotil penetrates the whole mass. The gradual change 
from gummite into uranotil can be observed on every 
specimen from this locality. 

If we calculate from the Si02 in the gummite the re¬ 
quisite constituents of uranotil, making up the minute 
deficiency of CaO by its equivalent of BaO, we get:— 

Si02 4-63 
CaO .. 2-05 
BaO 070 
H20 .. .. 4-17 

33-38 per cent of uranotil. 

The PbO and BaO may be most rationally considered 

as being present in the form of M(U02)203 +6H20 ; we 
get therefore— 

PbO .. •• 577 
uo3 .. •• I4-39 
h2o .. .. 2-70 

BaO 

22-66 per cent of Jead-uranate; and 

.. 0-78 
uo3 .. 2-93 
h2o .. • • 0-55 

There remain 

4-26 per cent of barium-uranate. 

35-65 per cent of U03, which is evidently 
present as uranic hydrate, requiring 4-45 per cent of water. 

The gummite from the Flat Rock mine is therefore a 
mechanical mixture of:— 

Uranic hydrate, H2(U02)024-H20 .. .. 40-10 p.c. 
Uranotil, Ca3(U02)6Si602I+i8H20.. .. 3378 ,, 
Lead-uranate, Pb(U02)2034-6H20 .. .. 22-66 „ 
Barium-uranate, Ba(U02)203+6H20 .. 4-26 ,, 

100-40 

The analyses of pittinite and eliasite admit of no cal¬ 
culation, as they appear to have too many foreign sub¬ 
stances present, and as the amount of uranous oxide which 
they evidently contain has not been determined; if we 
take the analysis of gummite from Johann-Georgenstadt, 
we find it probably to be a mixture of calcium-uranate, 
with uranotil, a uranium-phosphate (phosphuranylite), and 
uranic hydrate. These calculations give the following 
amounts:— 
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s;o2 .. .. 4*26 
uo3 .. .. 20*45 

CaO .. rgg 
H20 .. .. 3*84 

30*54 per cent of uranotil. 

CaO .. .. 4*01 
U03 .. .. 41*25 
h2o .. • • 7*73 

52*gg per cent of calcium-uranate. 

P205 .. 2*30 
uos .. .. 4*68 
H,0 .. i*75 

8*73 per cent of phosphuranylite. 

U03 .. .. 5*62 
h2o .. .. 0*70 

6*32 per cent of uranic hydrate. 

The gummite from Johann-Georgenstadt has therefore 
probably the following composition, corresponding with 
Kersten’s analysis :— 

Uranic hydrate, H2(U02)02-f H20 .. .. 6-32 p.c 
Uranotil, Ca3(U02)6S’602i4-i8H20 .. 30*54 »> 
Phosphuranylite, (U02)3P208 + 6H20 .. 873 ,, 
Calcium.-uranate, Ca(U02)203 + 6H20 .. 52*99 ,, 

98*58 

Phosphuranylite.—A new species. 

Rhombic (?). Under the microscope very minute 
rectangular scales with pearly lustre can be distinguished. 
In pulverulent incrustations upon quartz, felspar, and 
mica. Colour, deep lemon-yellow. 

B. B. in the tube yields water and becomes reddish 
brown while hot, brownish yellow after cooling; readily 
soluble in nitric acid, yielding with ammonium molybdate 
a yellow precipitate ; contains no arsenic acid. 

As this mineral is very rare, only a very minute quantity 
could be obtained which was free from autunite; this being 
in the form of a thin coating upon quartz, both together 
had to be taken as material for analysis. 

0*6705 grm. contained 0*5617 grm. quartz—the analysis 
was therefore made with 0*1088 grm. of material. This 
was slightly mixed, probably with cerussite, which was 
visible under the microscope in the form of very small 
colourless particles. In the first column I give the results 
of the analysis, in the second the percentage of the phos¬ 
phate, excluding the lead oxide, and in the third the cal¬ 
culated percentage, corresponding to the formula given 
below. 

UO, 
PbO 
P205 
H20 

76*71 
Calculated. 

7173 77'56 
4*40 — — 

11*30 12*08 1275 
10*48 

97*91 

11*21 g*6g 

It will be seen from this analysis that the uranium and 
phosphorus are present exactly in the ratio of 3 : 2, and 
that the composition of phosphuranylite may be expressed 
by a formula analogous to that of troegerite, but contain¬ 
ing only half the amount of water :— 

Phosphuranylite = (U02)3P2C>8 + 6H20, 
Troegerite = (U02)3As208 + i2H20. 

Prof. Kerr mentions torbernite as one of the uranium 
minerals from the Flat Rock mine, and he sent me some 
uranite, which had a deep green colour and resembled it 
very closely; but the chemical examination of one of the 
darkest green crystals showed that it contained only lime, 
and not a trace of copper oxide, and that the uranite from 
this locality is therefore only autunite.—American Che¬ 
mical yournal. 

THE SIEMENS LIGHT AT THE 

BRITISH MUSEUM. 

On Monday, the 20th inst.,at 6 o’clock in the evening, a select 
party of officials, scientific men, and members of the press 
assembled in the Reading Room of the British Museum for 
the purpose of testing the new plan of lighting that building 
by the electric light as carried out by Messrs. Siemens, 
the electrical engineers. The main difference between 
the method adopted by Messrs. Siemens and that experi¬ 
mented upon by the Societe Generale d’Electricite consists 
in the use of four very powerful lamps hung high over the 
heads of the readers, instead of a number of less powerful 
lights at a lower elevation. Two different systems of 
lighting are adopted, one for the Reading Room, and the 
other for the passages, hall, and court yard. The Read¬ 
ing Room is lighted by four lights of 5000 candle-power 
each, one being in the middle of the circle, and the other 
three arranged round it at equal distances in the form of 
an equilateral triangle. These four lights are produced 
by continuous currents passing through wires carried over 
the roof of the Reading Room and through the top of the 
glass lantern in the centre of the dome. The electricity 
is supplied by five dynamo-electric machines placed in a 
shed at the back of the Museum buildings at about 
200 yards distance, and worked from two 8-horse-power 
semi-stationary engines, supplied by Messrs. Wallis and 
Steevens, of the North Hants Iron Works, Basingstoke. 

The Reading Room regulators are the invention of 
Messrs. Siemens and Halske, of Berlin, and on Monday 
week they appeared to do their work thoroughly if we 
except a very unpleasant crepitation now and then, which 
a scientific man present aptly compared to the rale of a 
typhoid fever patient. There is also an occasional purple 
glow for a few seconds caused no doubt by some potassic 
impurity in the charcoal. These regulators are of a suf¬ 
ficiently simple kind and may easily be managed even by 
unexperienced hands. They each contain ig inches of 
double carbon, which are consumed at the rate of 3 inches 
an hour. The lights consequently will burn for a little 
more than six hours without the regulators being inter¬ 
fered with. The other seven lights, of which two are 
placed in the Court Yard, one under the portico, one in 
the Hall, one in the passage leading to the Reading 
Room, one in the Sculpture Gallery, and the re¬ 
maining one in the engine house, are worked by alter¬ 
nate current machines, and the regulators are actuated 
by two coils adding on a differential principle, one of thtm 
forming part of the main circuit and tending to separate 
the carbons, the other tending to bring them into contact. 
The position of the carbons depends therefore not upon 
the strength of the current, but upon the relative amount 
of eledlricity passing through each coil. These regulators 
are worked by two alternating current machines and are 
all in one circuit, the length of which is about 1200 
yards, their construction being such that if one becomes 
extinguished either from accidental breakage or from want 
of carbon it does not affedl the others. The carbons in 
these lamps burn for about five hours, and may be re¬ 
newed in half a minute. The wires supplying the current 
for these regulators are laid partly in the basement of the 
building, and partly in pipes under the ground. The 
light given out by each of these lamps is equal to 600 
candles, and their steadiness says much for the excellence 
of the principle upon which they are constructed. 

The light from the lamps in the Reading Room passes 
through an opal glass lantern in the shape of an inverted 
truncated pyramid, a very small amount of the upward 
rays being thrown downwards by a circular reflector of 
opal glass. It is a singular fact that most gas and elec¬ 
trical engineers seem to take it for granted that this 
material isone of the best possible reflectors. Forsoftening 
a too brilliant light it is unequalled, but its use as a re¬ 
flector is almost nil. In the very powerful lamps erected 
by Messrs. Sugg in Waterloo Road and Waterloo Place, 
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the upper portion of the lantern consisted of a hollow 
pyramid of opal glass, which absorbed nearly the whole 
of the upward rays, while the small amount reflected 
downwards were thrown into the wrong place. In the 
present instance the whole of the light thrown upwards is 
lost with the exception of the very small proportion which 
is thrown down by the flat opal glass refledtors placed 
above the lamps. 

The best method of distributing the eledtric, or indeed 
any very powerful light, over a given area has yet to be 
devised. The problem is a very simple one, but this is 
not the place for its solution. A proper knowledge of the 
most elementary laws of refledtion will show that the 
plans at present in use are wrong in principle and involve 
a serious waste of lighting power. 

The powers of the light were severely tested by 
several of the gentlemen present. Mr. George Bullen, 
the Keeper of the Printed Books, put it to several 
pradtical working tests in different parts of the room, 
and found that at the desks which are farthest from 
the centre there was a decided lack of light for those who, 
like Mr. Bullen, have somewhat impaired their sight by 
incessant literary labour, while at the catalogue desks and 
in the centre of the room, the light was much more than 
sufficient to read even the smallest print. He consequently 
made a most valuable suggestion to Dr. Siemens, which 
met with the immediate approval of that gentleman and 
of all present. The diameter of the Reading Room it will 
be remembered is exadtly 140 feet, the half of which is 
70 feet. As at present placed the three outer lamps hang 
at a distance of about 35 feet from the centre, and of 
course at an equal distance from the wall. A moment’s 
consideration will show that according to this arrangement 
the central portion of the room gets an overplus of light, 
while the part near the wall is underlighted. Mr. Bullen 
consequently very properly suggested that the three outer 
lamps should be hung at a distance from the centre of 
two-thirds of the radius of the circle, by which means each 
third of the line between the centre and the circumference 
would be equally illuminated. By moving the outer lamps 
nearer the wall the outer row of the catalogues will be 
taken out of the deep shadow in which they were thrown 
by the arangement adopted on Monday; it is to be hoped, 
therefore, that Mr. Bullen’s suggestion will be carried 
into effedt. 

Dr. Carter Blake submitted the purity of the light to 
some very searching colour-tests, and found that the most 
delicate tints were as easily distinguishable as in bright 
daylight. This will be good news for those artistic 
workers who are so frequently rendered compulsorily idle 
during dark, or, worse still, yellow weather. 

When the modifications indicated above are carried out 
there will be no possibility of doubting the thorough 
practicability of lighting the British Museum Reading 
Room by eledtricity, and readers of all classes will owe a 
heavy debt of gratitude to Mr. Bond for the persistency 
which he has shown in carrying out this vast improvement. 

An important fadtor in the success of the experiment 
must be looked for in the engines supplied by Messrs. 
Wallis and Steevens, which work in an exceptionally 
steady manner, an advantage which is due to the use of 
an extremely sensitive form of governor, which keeps 
them at a uniform rate of speed, thereby securing almost 
perfedt steadiness in the lights. Good as it is this form 
of governor has been further improved upon by Messrs. 
Wallis and Steevens. This new form of governor will be 
applied to the British Museum engines as soon as it has 
been thoroughly tested at Basingstoke. The peculiarity 
of the new governor lies not so much in its steadiness as 
in its allowing the engineer in charge to increase or 
diminish the normal speed of the engine at pleasure, 
according as the lights require it, and then to maintain 
with perfedt regularity the particular speed which is found 
in practice to give the best light. 

The best way of throwing down the upwards rays, most 
of which are now lost, should form the subject of serious 
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experiments. One thing is certain : opal glass is about 
the worst reflecting material that can be adopted. The 
dark colour of the interior of the Reading Room—the 
natural result of a long course of London fog and smoke 
—also causes a great waste of light. This is, however, a 
defect that can be very easily altered at a comparatively 
small expenditure of money and trouble. 

In conclusion we must congratulate Mr. Bond on having 
carried his experiments to such a successful issue. In con¬ 
sequence of this success the Reading Room has been 
thrown open to readers every evening up to seven o’clock 
since Wednesday, the 22nd inst., and will continue open 
up to that hour until further notice. There is only one 
opinion amongst the readers as to the general efficiency 
and convenience of the light. It may be as well to men¬ 
tion that no books from the large library can be taken out 
after half-past four, but books already in the possession of 
readers before that hour may be kept until half-past six. 
The interior of the library not being lighted is the obvious 
reason for this regulation. The Library of Reference in 
the room itself is of course available up to closing time. 

CORRESPONDENCE. 

DISSOCIATION OF CHLORINE. 

To the Editor of the Chemical News. 

Sir,—A more careful reading of the few words from me 
under the above heading in the Chemical News, No. 1034, 
would make it perfectly clear that I did not confound the 
platinic and platinous chlorides, as suggested by Mr. 
Watson Smith in the Chemical News, No. 1035. 

The presumption is that an investigator of such standing 
as Prof. V. Meyer, has taken all suitable precautions; yet 
in the case of so important a discovery as that in question, 
of which at the the time of writing my only information 
was derived from the notice in Chemical News, No. 1027, 
any possible and less obvious source of error may well be 
brought to notice. And the question still remains, and 
is pertinent to such of V. Meyer’s experiments as were 
made with platinous chloride; may not platinous as well 
as platinic chloride, the former presumably made from the 
latter, retain a portion of the compounds of oxygen 
and nitrogen at a temperature above that at which the 
lower chloride begins to be decomposed ? assuming the 
original source to be as usual platinum and aqua regia, 
the solution afterwards repeatedly evaporated with hydro¬ 
chloric acid and water. In the experiments of mine 
referred to, which were necessarily made under pressure, 
there was nothing to show that at such temperature oxygen 
compounds had ceased to be given off.—I am, &c., 

F. P. Dunnington. 

FLUID MEDIUM FOR IMMERSION LENSES. 

To the Editor of the Chemical News. 

Sir,—I find from conversation with those who have worked 
with the new “ Homogeneous Immersion ” (Oil Immer¬ 
sion) Lenses, that a better fluid medium is a desideratum. 
The essential oil used is too mobile, and consequently 
difficult to keep in its place between the front lens and 
the objedt, besides adting injuriously on some of the 
mounting varnishes. 

Optically it answers well enough. The medium to be 
perfedt should be of the same refradtive and dispersive 
power as crown-glass,—thick enough to keep its place 
between the objedt-glass and the cover, not liable to eva¬ 
porate rapidly or deposit crystals. Should not adt upon 
glass, metals, or the usual cements employed in mounting 
objedts. 
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As the introduction of these objectives—which certainly 
have great advantages optically—can hardly become 
general until a better medium is obtained, may I ask you 
to diredt, as far as you are able, the attention of chemists 
to the subject? A suitable fluid may probably be easily 
attainable, but opticians and microscopists are probably 
the persons least likely to discover it. 

The metals employed in mounting objectives are either 
brass or an alloy of nickel; platinum is not sufficiently 
rigid to bear turning to a thin edge.—I am, &c., 

W. T. Suffolk. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, VAcademic 
des Sciences. No. 15, October 13, 1879. 

The Present State and the Future of Thermo¬ 
chemistry.—M. Berthelot.—The author gives a history 
of thermo-chemistry and explains the plan'of his new 
work, “ Essay on Chemical Mechanics founded upon 
Thermo-Chemistry.” The first volume of this work is 
devoted to calorimetry, that is to say, the measurement of 
the quantities of heat set in aCtion in chemical processes. 
The second volume comprises the general study of che¬ 
mical composition and decomposition, especially that of 
systems in equilibrium between two contrary tendencies. 
The remainder of the work is devoted to chemical statics. 

Production of a New Manure.—M. de Molon.—The 
author mixes finely-ground phosphate of lime with sea¬ 
weeds, especially varec, and allows the mass to ferment 
for six to eight weeks. 

Experiments on the EleCtric Discharge of the 
Chloride of Silver Battery.—MM. Warren de la Rue 
and H. W. Muller.—This paper has also appeared in 
English. 

Adtion of Metallic Nitrates upon the Monohy- 
drated Nitric Acid (see Comptes Rendus, lxxxix., 576). 
—A. Ditte.—There exists a group of nitrates which be¬ 
have like magnesium nitrate ; under the influence of heat 
they melt in their water of crystallisation which escapes 
along with the nitric acid, whilst a matter remains which 
still contains water in quantities more or less considerable, 
neutral nitrate, and either a sub-nitrate (zinc nitrate] or 
an oxide (manganese nitrate). In contact with the mono- 
hydrated acid the sub-salts are transformed into neutral 
nitrates, setting at liberty a certain quantity of water. 
The nitrates belonging to this group are those of magnesia, 
manganese, zinc, alumina, iron, copper, and uranium. 
Sub-nitrates are obtained from all of these metals except 
manganese, alumina, and iron. A third and numerous 
group, such as those of sodium, lithium, lime, barium, 
strontium, nickel, cobalt, bismuth, cadmium, mercury, 
silver, and lead, are insoluble or very sparingly soluble in 
the acid, at any temperature soever. 

Silicium Nitride.—P. Schutzenberger.—The author 
finds that there exist two nitrides of silicon; the one 
-SiN, corresponding to cyanogen and titanium nitride, the 
other being very probably -Si3N4. The products resulting 
from the aCtion of ammonia upon silicon chloride are again 
distinct, and contain either chlorine and hydrogen, or hy¬ 
drogen alone. Their formulas are Si8NIOCl3H and Si2N3H. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 2, September n, 1879. 

This issue contains no original chemical or physical 
matter. There is an article on the Splendeurs de la Foi, 
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and an attack upon the French Government for wishing 
to keep in its own hands the right of granting academical 
degrees. 

No. 3, September 18, 1879. 

Vines Reviving.—Certain vines at Neuvic (Charente 
Inferieure) supposed to be dead and about to be torn up 
have shot out afresh this year, and display a magnificent 
vegetation. 

Trichinosis at Berlin.—Very stringent regulations 
have been adopted at Berlin to prevent the sale of 
trichinised pork. Every pig killed must be submitted to 
microscopic examination under a-penalty of from 3 (sic) 
to 30 shillings. 

No. 4, September 25, 1879. 

This issue contains no matters of chemical interest. 

No. 5, October 2, 1879. 

Sophistication of Food and Drugs.—A statement is 
quoted from the New York Popular Science Monthly that 
a Boston chemist found in a sample of cream of tartar 
75 per cent of terra alba, and that at Chicago, a chemist, 
in want of antimony sulphide, could find in the shops 
merely marble dust blackened with soot. 

The Louis Maiche Battery.—The elements of this 
battery are platinised coke and amalgamated zinc, the 
latter placed in a solution of sal-ammoniac and the former 
plunging only slightly in the liquid, so as to present a 
large surface to the air. 

Researches on the Movements of the Magnetic 
Needle.—E. Quetelet.—This memoir gives an account of 
the magnetic observations made at Brussels ; a new 
study on the secular movements of the needle at the same 
locality, and a notice of the various movements which the 
needle experiences from different causes. 

Researches on the Compressibility of Gases at 
High Pressures.—E. H. Amagat.—Already noticed. 

ACtion of Ozone on the Colouring-matters of 
Plants.—A, Leeds.—Taken from the Chemical News. 

New Method of Preparing Bleaching Liquid.— 
Chloride of lime is decomposed with excess of bicarbonate 
of soda. The sediment subsides very easily. 

No. 6, October g, 1879. 

Tempered Glass.—M. de la Bastie is said to have 
made great improvements both in the method of tempering 
glass and in the quality of the product. Among the 
articles shown to the Societe d’Encouragement are 
mortars with their pestles for chemical use. 

Production of Dew.— Prof. Levi Stockbridge. 

ACtion of the Sun upon Galvanic Batteries.—Ph. 
Delahaye.—Already noticed. 

Thermo-eleCtric Battery.— M. Clamond.— A new 
battery for the production of the eleCtric light. With a 
consumption of g£ kilos, coke, a current is produced 
capable of maintaining 4 lamps, each equal to 25 Carcel 
burners. 

Researches with the Audiometer of Hughes.—B. 
W. Richardson. 

Magnitude of Molecules.—D. C. Hodges.—These two 
papers are from an English source. 

Influence of Atmospheric Electricity on the Growth, 
Inflorescence, and Fructification of Plants.—C. Naudin. 
—Already noticed. 

EleCtro-motive Force in Free Jets of Water.—M. 
Elster.—Contrary to the assertions of Edlund, the friction 
of liquids against themselves produces no trace of elec¬ 
tricity. If a jet of liquid is directed against a plate of 
some non-conduCting substance, eleCtric aCtion is manifest. 
The currents observed in capillary tubes are due to the 
friction of the liquid against the sides. 

Chemical Notices from Foreign Sources. 
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Emission Spedra of the Haloid Compounds of 
Mercury.—B. Pierce.—On passing the spark into Geissler 
tubes containing a little of the salt and heating progres¬ 
sively, there is observed first the spedrum of the air, then 
that of the salt, and finally that of mercury. The chlorides 
give the same band between orange and green ; mean 
wave-length \ = 443, which seems to indicate a dissocia¬ 
tion of HgCl3 into HgCl and Cl. The bromide gives a 
band\ = 5oo; the iodide,\ = 558- 

Influence of the Intensity of Sound upon the Speed 
of its Propagation.—H. Kayser.—The speed of sound 
in the free air is not affeded by its intensity. 

Eledrolysis of Water.—M. Flaner.—An eledrolyte is 
always decomposed by a current, however feeble ; but 
permanent decomposition only begins at the moment 
when the primary current is superior to the constant in¬ 
tensity of the polarisation current. 

Verhandlungen des Vereins zur Beforderung des 
Gewerbfleisses. No. 7, 1879. 

Chemistry at the Paris Exhibition.—Prof. C. Lieber- 
mann.—The author gives a review of the condensation of 
the so-called permanent gases; of the new ejement 
gallium, whereby he remarks that its identity with the 
theoretical “ ekaaluminium ” of Mendelejeff is not yet 
absolutely demonstrated ; of the artificial jewels of Fremy 
and Feil, of Solvay’s soda, the concentration of sulphuric 
acid, the fusion of platinum, tempered glass (the value of 
which he considers limited), the utilisation of kelp, light¬ 
ing materials, the utilisation of beet-root treacle, and 
artificial colouring-matters. The industrial manufadure 
of artificial indigo he does not consider as near at hand. 

La Correspondance Scientifique. 
No 65, Odober 21, 1879. 

Remedy against Rabies and the Bites of Serpents. 
—M. Torres Caicedo calls attention to the guaco and the 
cedron, two South American plants, as antidotes to the 
bites of serpents. 

Die Chemische Industrie. 
No. 8, August, 1879. 

A considerable space is again devoted to a report of the 
debates in the German reichstag on the protective duties 
to be imposed upon chemicals. 

Injury to Vegetation from Acid Vapours (Conclu¬ 
sion).—R. Hasenclever.—The author remarks that “in 
German towns which depend on the concourse of travellers, 
in watering places, &c., permission for the eredion of 
industrial establishments is justly refused. [This is the 
principle which has been repeatedly advocated in the 
Chemical News that in certain distrids the restridions 
on the pollution, both of the atmosphere and of rivers, 
should be very severe, whilst in others considerable lati¬ 
tude may be allowed.] According to a private communi¬ 
cation received by M. Hasenclever from Mr. Fletcher, the 
weekly quantity of noxious gases discharged into the 
atmosphere at St. Helens is as follows :— 

Gaseous produds of fuel .. .. 800 tons S02. 
From copper works >> )9 
From glass works 
From chemical works .. .. 25 » HC1. 

In the neighbourhood of Ludwigshafen the plum trees are 
the only kind of vegetation apparently injured by the acid 
fumes. 

Reimann's Farber Zeitung, 
No. 36, 1879. 

This issue contains nothing of general interest. 
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Revue Universelle des Mines, de la Metallurgies &>c., 
Tome 5, No. 3, May and June, 1879. 

Study on the Influence of the Heat of the Interior 
of the Earth on the Possibility of Constructing 
Tunnels through High Mountains.—Dr. F. M. Stapff. 
—The author proposes the following questions :—(1.) At 
what degree of temperature will underground work be 
rendered impossible on physiological grounds ? (2.) At 
what depth of a tunnel below the surface may the occur¬ 
rence of such a temperature be expeded ? After consult¬ 
ing Prof. Dubois Reymond and instituting experiments at 
his recommendation in the St. Gothardt tunnel, the con¬ 
clusion is drawn that it is possible to work for a short 
time at 6o° in a dry atmosphere, but that if the air is 
saturated with moisture 40° is the limit. The author con¬ 
siders that the produds of the explosion of dynamite in 
mines may include nitric acid and carbonic oxide. Par¬ 
ticles of nitroglycerine are also held in suspension in the 
smoke, and occasion head-ache, indigestion, and other 
distressing symptoms. The second question will be dis¬ 
cussed in a continuation of this metal. 

Bulletin de la Societe d'Encouragement pour l'Industrie 
Nationale. 

No. 68, August, 1879. 

This issue contains no chemical matter, and is chiefly 
devoted to an account of the calculating machine 
(arithmometer) of M. Thomas. 

Justus Liebig's Annalen der Chernies 
Band 198, Heft 3. 

Action of Elevated Temperatures and the Vapours 
of Carbolic Acid upon Organic Bodies.—Carl von 
Than.—During the outbreak of the plague in Russia the 
Hungarian sanitary authorities required that all substances 
imported from suspicious distrids should be submitted to 
the joint adion of high temperatures and the vapours of 
phenol, and the author was officially instruded to examine 
experimentally the adion of this process of disinfedion. 
He found that the condudion of heat through packets of 
letters, &c., was very slow. A packet of 22 letters was 
placed in an air-bath maintained at m°. After four hours 
the temperature in the middle of the packet did not ex¬ 
ceed ioo°, whilst in a larger packet of 70 letters similarly 
treated the heat only rose to 750. For pradical purposes 
the letters were laid loosely in a wire basket, with a sheet 
of tin-plate or wire gauze between every ten, and in this 
manner any number of letters could be brought in two 
hours to the temperature of 148°. The second question 
was, What is the highest temperature which organic 
matter, especially paper, can bear without injury ? Jt 
was found that in an air-bath, where the adion of radiant 
heat was excluded, decomposition set in between i5oc to 
1600, but that at 140° no essential change took place. If 
exposed to the vapours of crystallised phenol at tempera¬ 
tures of from i30°to 140°, neither the paper nor the writing 
was injured. Filter and litmus paper, cotton, various 
kinds of linen, white and dyed tissues of wool and silk, 
lace, raw wool, and leather were not injured, either by the 
adion of heat alone or by exposure to phenol vapours at 
138°. Exceptions must be admitted in case of white wool, 
which was turned rather yellowish, and of wash-leather, 
which condensed a considerable quantity of phenol and 
became brittle. The adion of heat alone and conjointly 
with phenol vapours was next studied. It was found that 
a dry heat of 137° delayed putrefadion, but did not suffice 
for the total destrudion of all kinds of Baderia. But a 
temperature of 1370 applied along with the vapours of 
phenol completely eradicated all living organisms. These 
conclusions, therefore, confirm the experimental results of 
the late Prof. Crace-Calvert. 

Chemical Notices from Foreign Sources. 



216 Chemical Notices from Foreign Sources. 

Determination of the Solubie Phosphoric Acid in 
Superphosphates. 

I. Commercial Superphosphates.—E. Wein, L. Rcesch, 
and J, Lehmann.—The process of determining phosphoric 
acid as agreed upon in 1872 by the agricultural chemists 
of North Germany, at the Magdeburg conference, having 
been called in question, the authors have submitted it to 
re-examination, and consider that the variation in its re¬ 
sults is mainly due to differences in the method of pre¬ 
paring an aqueous extract of the sample. The process 
adopted at the Conference is as follows :—20 grms. super¬ 
phosphate are stirred up with water in a mortar; the 
lumps broken without too great pressure, and the whole 
rinsed into a litre flask. So much water is then added 
that the liquid can be conveniently shaken, and digested 
for a time. If little iron and alumina is present the diges¬ 
tion was prolonged for two hours, but if these impurities 
were abundant the liquid was filtered off immediately 
after a careful agitation. After a very extensive series of 
experiments, the authors conclude that a digestion of two 
hours is not injurious in presence of ferric and aluminous 
phosphates that the lixiviation of the sample upon a 
filter with the aid of the Bunsen pump offers no advant¬ 
ages over the method above described, and that the quan¬ 
tity of water generally used (1 litre to 20 grms.) is per¬ 
fectly sufficient. 

II. Superphosphates from Chemically Pure Material.— 
E. Wein.—The principal results are In superphosphates 
containing much free phosphoric acid, a very brief diges¬ 
tion is sufficient. In such cases the lixiviation process 
gives accurate results, though it is not to be recommended. 
Superphosphates containing but little free phosphoric acid 
should be digested for two hours to make sure that all 
soluble phosphates are extracted. In such cases the 
lixiviation method is not applicable. Superphosphates 
containing no free phosphoric acid must likewise be di¬ 
gested for two hours with a litre of water, but a further 
increase of the quantity does not seem serviceable. 

Separation and Determination of Manganese.—J. 
Volhard.—(See p. 207.) 

Heptan from Pinus Sabiniana.—T. E. Thorpe. 

Derivatives of Isodurol. — Max Bielefeldt. — Not 
adapted for abstraction. 

Berichte der Deutsclien Chemischen Gesellschaft zu Berlin. 
• No. 11, 1879. 

Separation of Ortho-xylol from its Isomers, and on 
a New Xylidin.—E. Wroblevsky.—Xylol is nitrised and 
reduced, yielding a mixture of the isomeric xylidins, the 
derivatives of meta- and ortho-xylol. The mixture is 
heated for three days with an equivalent quantity of 
glacial acetic acid. On submitting the mass to fractionated 
distillation the portion passing over up to 310° consists of 
water, acetic acid, and unchanged xylidin acetate. Above 
320° acetxylid distils over, fusible at 1270. It is a deriva¬ 
tive of metaxylol. The portion which went over below 
310° is treated with soda-lye ; when much unchanged 
xylidin floats upon the surface, which is distilled over 
with watery vapour and again heated with glacial acetic 
acid, after which it no longer congeals. This portion is 
again submitted to distillation when the derivative passing 
over above 320° crystallises readily, and consists of a 
mixture of acetxylids. The xylidin separated from the 
portion boiling at a lower temperature was found to be a 
derivative of orthoxylol. 

On Protagon.—A. Gamgee and E. Blankenhorn.—The 
authors have been able to confirm the statements of 
Liebreich, both as regards the chemical and physical pro¬ 
perties of protagon. 

Formyl-tricarbonic Ester.—M. Conrad.—Formyl-tri- 
carbonic ethyl-ester is a colourless liquid of pleasant 
odour, insoluble in water, volatile between 254’ to 260°, of 
sp. gr. i’io at 190, and having the composition CioHi606- 
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Reply to H. Kraut.—H. Kcebler.—The author main¬ 
tains the accuracy of his observations on the melting- 
point of mercuric chloride. 

Eilagic Acid.—L. Barth and G. Goldschmiedt.—In 
this very extensive memoir the authors endeavour to 
ascertain the constitution of eilagic acid and for this 
purpose they examine its behaviour with lime or soda-lime, 
with hydriodic acid, with hydrochloric acid, with caustic 
potassa, and with caustic soda. Summing up all their 
observations they think eilagic acid ought to be called 
“ hexa-oxidiphenyl-keton-carbonic anhydride.” 

Adtion of Melting Soda upon Aromatic Acids.— 
L. Barth and J. Schreder.—As a tule these acids, when 
treated with melting potassa, are decomposed with elimi¬ 
nation of carbonic acid. It was not found possible in 
this manner to arrive at more highly hydroxylised deriva¬ 
tives, as is the case with certain phenols. 

Derivatives of n-Disulpho-phenolic Acid.—L. Barth 
and M. v. Schmidt.—Among the results obtained is the 
preparation of the sodium and the barium salts. 

Disulpho-resorcic Acid.—V. Tedeschi.-—This acid is 
soluble in water and alcohol, insoluble in ether. The 
aqueous solution yields a splendid ruby-red colouration 
with ferric chloride. Its composition, according to the 
author, is C6H2(SH03)20H2 +2H20. 

Adtion of Phosphorus Penta-chloride upon Sac¬ 
charic Acid and Saccharine Bodies.—C. J. Bell.— 
After examining the behaviour of phosphorus penta-chlo¬ 
ride upon saccharic acid, mannit, and dulcit, the author 
concludes that the formation of chlor-muconic acid is no 
isolated fadt, and that the isomeric saccharic acid and the 
corresponding kinds of sugar show a concordant behaviour. 

A Correction.—S. Hoogewerff and W. A. van Dorp,— 
The authors used 8-5 to 9^5 grms. potassium permanganate 
not to 16 grms., but to 1 grm. dry quinine sulphate. See 
Berichte, xii., p. 158. 

Constitution of Anthrarufin and Oxy-anthrarufin.— 
C. Liebermann and J. Dehnst.—Not suitable for ab¬ 
straction. 

Exsiccator for Carbon Disulphide, Ether, Chloro¬ 
form, and Benzol.—C. Liebermann.—For the evapora¬ 
tion of these solvents the author charges a common 
exsiccator with fragments of crude paraffin instead of 
sulphuric acid. 

Certain Derivatives of Ortho-nitranilin.—Ch. Ru¬ 
dolph.—The author dissolved ortho-nitranilin in chloro¬ 
form, and heated the solution in a cohobator along with 
chloro-carbonic ether. Among the products formed was 
ortho-nitrophenyl-urethan. 

On Benzylamin.— Ch. Rudolph.—A preliminary notice 
on the derivatives of benzylamin. 

On Chlorinised Metallacetic Ethers.—F. Allihn.— 
An account of the preparation and properties of cupro- 
acetmono-chloracetic ether. 

A New Double Salt of Chromic Acid.—C. Hens- 
gen.—On adding a concentrated solution of neutral 
potassium chromate to one of ferric chloride as long as a 
precipitate is formed, and dissolving the latter in the 
necessary quantity of hydrochloric acid, a deep red solu¬ 
tion is obtained, which in a few days deposits crystals of 
the new compound, K2Cr04,Fe2(Cr04)3,4H20. 

On Para-diethyl Benzol from Para-dibrom Benzol. 
—H. Aschenbrandt.—An account of mono-sulpho-para- 
diethyl benzolic acid and mono-nitro-para-ethyl benzoic 
acid. 

Adtion of Organic Zinc Compounds upon Quinons. 
—F. R. Japp.—In this paper the author describes the 
adtion of zinc-ethyl upon phenanthren-quinon. 

On a Remarkable Decomposition of Phenyl- 
ethylamin Hydrochlorate—M. Fileti and A. Piccini.— 
If the hydrochlorate of phenyl-ethylamin is heated to a 
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boil in a fra&ionating flask, a small quantity of styrol 
distils over. 

Researches on the Group of Indigo Blue.—A. 
Baeyer.—This memoir treats on hydro-isatin, indophenin, 
brom-indophenin, nitro-isatin, nitro-oxindol, retinindol, 
nitro-indigo, and amido-indigo. 

Synthesis of Chinolin.—A. Baeyer.—The author has 
obtained dichlor-chinolin from hydrocarbo-styril, and has 
then reduced the former compound to chinolin. 

On Ultramarine.—A. Rinne.—Ultramarine is defined 
as a sodium-aluminium silicate holding in solution a 
variable mixture of sodium sulphide and oxy-salts of 
sulphur. 

Isatin and its Derivatives.—W. Suida.-—An account 
of acetyl-dioxindol and acetoxindol. 

Adtion of Cbloro-carbonic Ether upon Mono- and 
Di-amylamin.—E. Custer.—The compounds here inves¬ 
tigated are mono-amyl-carbaminic ethyl-ether, amyl- 
cyanate, mono-amyl-urea, di-amyl-urea, tri-amyl-urea, 
tetra-amyl-urea,di-amylamin, and d.i-amyl-carbamic ethyl- 
ether. 

On Aldehydo-oxybenzoic Acids from Metoxyben- 
zoic Acid.—F. Tiemann and L. Landshoff.—The authors 
describe the adtion of chloroform upon alkaline solutions 
of metoxybenzoic acids, ortho-aldehydo-metoxybenzoic 
acid, the formation of oxyterephthalic acid from ortho- 
aldehydo-metoxybenzoic acid, and also paraaldehydo- 
metoxybenznic acid. 

The Mutual Relations of the Xylenols, Homo- 
oxybenzyl Alcohols, Oxytoluyl Aldehyds, Oxytoluylic 
Acids, Alcohol-oxybenzoic Acids, Aldeh3'do-oxy- 
benzoic Acids, and Oxyphthalic Acids.—F. Tiemann. 
—Not capable of useful abstraction. 

On Diethyl-and Diamyl-anhydro-benzoyl-diamido- 
benzol Compounds.—H. Hiibner and E. Simon.—A 
brief account of diethyl-anhydro-benzoyl-diamido-benzol 
tri-iodide, diethyl-anbydro-benzoyl-diamido-benzol iodide, 
diethyl-anhydro-benzoyl-diamido-benzol hydroxide, di- 
ethyl-anhydro-benzoyl-diamido-benzol chloride, and the 
corresponding platino-chloride, sulphate, and nitrate, and 
also of diamyl-anhydro-benzoyl-diamido-benzol and its 
derivatives parallel to those of the diethyl-series above 
mentioned. 

Nitro-salicylic Acids and Dinitro-phenols. — H. 
Hiibner, S. M. Babcock, and H. Schaumann. 

Iodsalicylic Acids and other Derivatives of Hy- 
droxybenzoic Acids.—H. Hiibner.—These two papers 
are not suitable for abstraction. 

Preparation of Sulpho- or Sulphi-Compounds from 
Diazo-Compounds with Sulphurous Acid.—F. H. S. 
Muller and F. Wiesinger.—The authors have obtained 
the sulpho- or sulphi-toluolic acids from the correspond¬ 
ing diazo-compounds with sulphurous acid. 

Tolyl-Mustard Oils.—G. Lachmann.—The author 
has examined the aCtion of chlorine upon onho-tolyl- 
mustard oil. 

On Phosphorus Sulphides.—G. Ramme.—The phos¬ 
phorus disulphide is found to be not PS2, but P3Sg. The 
author obtained P4S3 both from common and from red 
phosphorus. 

A New Method of Formation of Methyl-violet.— 
PI. Hassencamp.—If 1 part of pure benzol-sulpho-chloride 
is mixed with 2 parts of dimethyl-anilin and heated in a 
flask upon the water-bath, a deep blue colouration soon 
appears, which becomes more intense and takes a more 
violet tone. In a few hours the whole becomes a pasty, 
dark mass, of a metallic lustre. There is no escape of 
gas, and the reaction is exceedingly regular. The beha¬ 
viour of the colouring-matter thus formed, especially with 
organic fibres, which it dyes in fine violet-blue shades, 
renders it probable that methyl-violet has been formed. 
It is possible that other sulpho-chlorides read in a similar 
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manner with aromatic bases. Benzol sulpho-chloride and 
methyl-phenyl-amin yield in an analogous manner a blue 
colour, soluble in alcohol, which appears closely similar 
to ordinary diphenyl-amin blue. 

Picric Ether.—C. Willgerodt.—The author has ex¬ 
amined the formation and properties of picric ethyl-ether, 
picric phenyl-ether, and the formation of ethyl-ether, by 
the aCfion of potassium hydroxide upon a mixture of 
ethyl-iodide and ethylic alcohol. 

Arseniates of Zinc and Cadmium.—W. Demel.— 
The author has prepared and examined the mono-arseniate 
with 2 mols. crystalline water, 2Zn0As2053H20. This 
salt, on treatment with water, loses arsenic acid, and yields 
a new crystalline salt, ioZn0.4As205.ioH20. The hydro¬ 
chloric solutions of both these salts yield, on the addition 
of alkalies, a white bulky precipitate, the neutral arseniate, 
3Zn0As205+ 3H20. The cadmium arseniates are quite 
analogous. 

Determination of the Vapour-densities of Certain 
Inorganic Compounds.-—V. and C. Meyer.-—The results 
communicated are antimonious acid, ig-6o ; cuprous chlo¬ 
ride, 6’93, and cadmium bromide, g‘22. 

Quantitative Determination of Starch in Sausages. 
—L. Medicus and E. Schwab.—The authors treat the 
sausage with diastase, invert the mixture of maltose and 
dextrins with a little sulphuric or hydrochloric acid, and 
determine the grape-sugar thus obtained in the usual way. 

Biedertnann's Central-blatt fiir Agrikultur-Chemie. 
Odtober, 1879. 

Various Manurial Matters.—Prof. J. Moser.—The 
sylvin from Kalusz contains about 18 per cent of potassium 
chloride. Kainit, from the same locality, contains only 
8 per cent of adiual potash. The “ coral ore ” of Idria, 
after removal of the mercury, contains from 4 to 29 per 
cent of phosphoric acid combined with lime. The sewage 
process of Forbes and Price, formerly in use at Hertford, 
is said to be working successfully in Gratz, where the 
effluent contains o-i4 to 0^24 per cent of nitrogen, o-86 to 
1 per cent of total solids in solution, and no phosphoric 
acid. The composition of the original sewage is unfor¬ 
tunately not given. Fish guano from Trieste, prepared 
from the heads and entrails of sardines, contained 5-58 per 
cent nitrogen, and 6-2g phosphoric acid. Dried blood, a 
residue from the manutadiure of albumen, contained on an 
average 12 to 13 per cent of nitrogen, and o-g per cent o 
phosphoric acid. 

Proportion of Oil in the Seeds of Certain Grasses. 
—Dr. H. Breiholz.—The proportion of oily matter in these 
seeds varies greatly. 

Ripening of Grapes.—C. Portele.—Not suitable for 
abstraction. 

MEETINGS FOR THE WEEK. 

Monday, Nov. 3rd.—Royal Institution, 5. General Monthly Meeting. 
Thursday, 6th.—Chemical, 8. “ On Alizarin Blue,” by G. Auerbach. 

“ The Transformation-produdts of Starch,” by C. 
O’Sullivan. “ Note on the Formulae of the 
Carbohydrates,” by H. E. Armstrong. “ A New 
Method of Determining Sulphur in Coal,” by T. 
Nakamura. 11 The Bromine Derivatives of /?- 
Naphthol,”by A. G. Smith. “ Notes on the Dis¬ 
sociation of Ammonia-iron Alum,” by J. S. 
Thomson. 

Saturday, 8th.—Physical, 3. “ On a Standard Cell,” by Captain 
Armstrong, R.E. “On an Analogy between the 
Conductivity for Heat and the Voltaic InduCtion- 
balance Effedt of Copper-Tin Alloys,” by W. 
Chandler Roberts, F.R.S. 

Now ready, Vol. I., in 8vo., price 14s. cloth, 

ANNALS OF CHEMICAL MEDICINE; 
ZA. including the Application of Chemistry to Physiology, Patho¬ 
logy, Therapeutics, Pharmacy, Toxicology, and Hygiene. Edited by 
J. L. W. Thudichum, M.D. 

Lo don: LONGMANS and CO. 
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nESTRUCTIVE DISTILLATION; a 
Manualette nf the Paraffin, Coal-Tar, Rosin, Oil, Petroleum, 

and kindred Industries. By Edmund J. Mill?, D.Sc. (Lond.), 
F.R.S., “Young” Professor of Technical Chemistry in Anderson’s 
College, Glasgow. 

“Will be found useful by both students and manufacturers.”— 
English Mechanic. 

“In a small space conveys a great deal of useful information. . . . 
We may conclude by strongly recommending this ' Manualette ’ to all 
our readers who may desire to obtain information on the subject of 
which it treats.'’—Journal of Gas L ighting. 

London: VAN VOORST. 

Lately published, 8vo., 10s. 6d. 

THE PRACTICE OF COMMERCIAL 
J- ORGANIC ANALYSIS. 

By ALFRED H. ALLEN, F.C.S. 
Lecturer on Chemistry at the Sheffield School of Medicine. 

Vol. I.—Cyanogen Compounds, Alcohols and their Derivatives, 

Phenols, Acids, &c. 

“ A volume which is in a great measure unique, and which every 
practical chemist will find most useful.”—Chemical News. 

“ There are few works where so much real practical information is 
ondensed within 350 pages.”—Analyst. 
“The book is got up in an extremely handy style for reading, and 

by the use of displayed type reference from one paragraph to another, 
or to any particular thing which may be required, is rendered very 
easy. We think the volume will have an extensive sale, and are 
certain that there are few Analysts or Medical Officers of Health who 
will not find in it much information of a valuable kind.”—Sanitary 
Record. 

J. and A. CHURCHILL, New Burlington Street. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES undsr the direction of Professor E. (V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and PraCtica Investigations connected with 

Patents, &c., conducted. 

Prospectuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street W. 

^NDERSON’S COLLEGE, GLASGOW. 

THE “YOUNG” CHAIR OF TECHNICAL CHEMISTRY. 
Professor E. J. MILLS, D.Sc. (Lond.), F.R.S. 

SESSION 1879-80. 

The LABORATORIES will be OPEN DAILY, on and after 
MONDAY, 3rd NOVEMBER, from 10 a.m. to 4 p.m. (Saturdays, 10 
a.m. to 1 p.m.), under the superintendence of the Professor and bis 
Assistants. Instruction given in the Preparation of Chemical Sub¬ 
stances and Original Research, especially as relating to Manufacturirg 
Processes. 

Fees—Whole Session of Nine Months, £20 ; Six Months, £14 103.; 
Three Months, £~ 10s.; or for One Month, £2 10s. 

The New Laboratory Buildings have now been erected and 
occupied. 

Students entering upon Laboratory Instruction are required to have 
a fair knowledge of Elementary Chemistry. 

LECTURES.—A COURSE of FIFTY LECTURES on TECH¬ 
NICAL CHEMISTRY will be delivered during the Session on 
MONDAY, TUESDAY, and WEDNESDAY in each Week. The 
Lectures will be Illustrated by the actual Inspection of Manufac¬ 
turing Processes. They will include this year, as Special Subjects— 
Gas and its Uses, and Lubricating Materials. 

Fee for the Course, Two Guineas ; Laboratory Students, One 
Guinea. 

The attention of Young Men qualifying for the professions of 
Civil and Mining Engineers, Architects, &c., as well as those more 
immediately interested in the study of Manufacturing Chemistry, is 
called to this Course of Lectures. 

A COURSE of LECTURES on TECHNICAL ORGANIC 
CHEMISTRY will also be arranged for during the Session. 

Mr. SNODGRASS, Senior Assistant, will deliver a COURSE of 
LECTURES and DEMONSTRATIONS on the PHYSICO¬ 
CHEMICAL MEASUREMENTS, of which a knowledge is neces¬ 
sary to Technologists. 

Fee for the Course, Half-a-Guinea; Laboratory Students, Half-a- 
Crown. 

The Trustees, having had under consideration the requirements of 
Inventors, Patentees, and others whose investigations require isola¬ 
tion and privacy, have included in the arrangements Five PRIVATE 
LABORATORIES, which will, it is expected, meet a demand hith¬ 
erto unsupplied in this country. 

ALEX. MOORE, Secretary. 
128, Hope Street, Glasgow, October 30, 1879. 

^WILLOUGHBY BROS., Central Foundry, 
' Plymouth, Makers of Plant for Sulphuric Acid and Super¬ 

phosphate Works, also for Tar and Ammonia Distilling. 

NORRINGTON’S patent, 

For the prevention of escape of gases during the charging of kilns 
and nitre pots. The success of this invention being assured, we are 
prepared to Contract for fixing this Patent Apparatus to Pyrites 
Furnaces throughout the Kingdom. 

Estimates and Plans furnished on application. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

he Combustion of Sulphuretted Hydrogen, 
and its manufacture into Oil of Vitriol. 

This apparatus has been successfully working for a series of years 
at the Chemical Works, Frizinghall, nr. Bradford (Messrs. Hunt and 
Illingworth’s), the perfecting of which was the result of an incalcu¬ 
lable amount of study on the part of the proprietors. 

It is necessary,for the thorough and efficient working of the Plant 
to adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
tht process :— 

The executors of the late Mr. Wm. Hunt, Mess's. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire; 

_Or Mr. THOS. ILLINGWORTH, Ukley, Yorkshire. 

f)RGANIC MATERIA^ MEDIC A. 
By DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the aCtive principles 
of drugs. Special appendix on the microscopic characters of the 
starches in food and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxter at the Office of the South London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Simpkin 
and Marshall and Messrs. Bailliere, Tindal,and Cox. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Collections of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
Appaiatus, and Materials. Also Implements and Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square 
London. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on ADDlication. 

TESTIMONIAL. 
“ We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 

_TIPTON, STAFFORDSHIRE._ 

thomas Adkins & co,, 
SMETHWICK, 

ITBAE BIEMIUGHAM 

Manufacturers of Specially Prepared Red Lead 

for Flint-Glass Making. 

■pOYAL POLYTECHNIC.-METEM- 
J-Y PSYCHOSIS, the Marvellous Illusion, daily ar.d nightly.— 
GOSSIP AND SONG, by Mr. Buckland.—THE CHEMISTRY 
OF COAL, FLASHING SIGNALS, &c., by Mr. J. L. King.— 
INSTRUMENTAL CONCERTS by ihe talented Paggi Family.— 
READINGS by Miss Gertrude Kellogg.—LECTURES on COMIC 
PICTORIAL ART, on CAVES AND CREVICES, and on 
AFGHANISTAN, by Mr. T. C. Hepworth.—Admission is. Open 
12 till 5, and 7 till 10. After Nov. 3 the hours will be from 10 till 1, 
2 till 5, and 6 till 10. 
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A NEW PROCESS IN METALLURGY.* 

By JOHN HOLLWAY. 

The theory of this process has been developed from known 
principles, aided by experimental work undertaken for the 
purpose of investigating the action of rapid oxidation upon 
pyritous substances, with a view to their metallurgic 
treatment upon a large scale. Before these experiments 
were made metallurgists had not realised the faCt that 
pyrites and other sulphides (even with the addition of a 
considerable proportion of incombustible materials) can be 
decomposed and fused by the heat developed in the oxida¬ 
tion which takes place whenever air is rapidly brought into 
contadt with an excess of molten sulphides. When this 
is effedted by introducing air under pressure through- 
apertures of a few millimetres in diameter in the bottom 
of a hearth upon which the molten sulphides lie, the 
results produced are very remarkable. Thus, when 
cupreous pyrites was so treated, a true combustion of the 
more oxidisable constituents took place, flame and incan¬ 
descence resulted, and the decomposition was effedted with 
great rapidity. 

It was primarily surmised that in this manner, negledting 
the influence of mass, the elements would be burnt in the 
regular order of their relative afflnities for oxygen, and 
that the second atom of sulphur in iron pyrites, which 
can be expelled by fusion, would escape oxidation in the 
molten bath and be volatilised in the current of sulphurous 
acid and nitrogen emerging from the surface of the molten 
liquid. The more volatile oxides and sulphides in the 
material operated upon, such as those of arsenic, antimony, 
lead, and zinc, would volatilise with this freed sulphur, 
and condense partly before it, though more or less con¬ 
taminating that produdt. If the oxidation be arrested at 
a point determinable by practice, calculation, or some 
marked change in the speCtrum, two products of different 
specific gravity will be obtained, namely, a slag of silicate 
of iron, lime, alumina, See., containing the iron protoxide re¬ 
sulting from the oxidation of the iron sulphide, combined 
as silicate with the silicious fluxing materials present in 
the bath ; and underneath this, the regulus or remaining 
unburnt sulphides, containing in an approximately known 
state of concentration the more valuable metals derived 
from the metalliferous substances operated upon. It was, 
however, necessary for the practical application of the 
theory'that sufficient heat should be developed during the 
operation. The temperatures of combustion of various 
sulphides, calculated from known data, approached the 
maximum temperature attainable by the combustion of 
coal, and this inspired a considerable amount of confidence. 
In the case of iron pyrites these calculations are only 
rough approximations, as the latent heat of sulphur 
vapour is not known. It was found that when thus treat¬ 
ing cupreous pyrites, the order in which the elements 
became oxidised was as follows :— 

I. II. III. 
Zinc and iron. Sulphur. Lead and copper. 

The above reactions find a parallel in the elimination of 
the metalloids from cast-iron by Bessemer’s process, in 
which silicon and carbon and then phosphorus and manga¬ 
nese are successively burnt out of the crude metal. Parallel 
analogies also exist between the processes of puddling 
and English copper smelting; where the oxidation pro^ 

ceeds but slowly, and the necessary heat is obtained by 
the burning of coal. 

The foregoing conclusions have been verified experi¬ 
mentally ; full particulars thereof will be found in papers 
brought before the Society of Arts, February 12 and 
April 30 of this year. Without recording the crucible ex¬ 
periments, I will proceed to describe briefly those made 
at Penistone and Sheffield. In the former place, ordinary 
Bessemer converters were used, as they were the only 
existing plant available, but it was from the first contem¬ 
plated that a very different description of furnace would 
be requisite. The first of these experiments was made on 
the night July 10 of last year, at Messrs. Charles Cam- 
mell’s Penistone Works. The pyrites employed con¬ 
tained about 2J per cent copper, 1*5 ozs. silver, and ap¬ 
proximately 3 grs. of gold per ton. About 6 tons of this 
mineral was melted in a cupola furnace, and the resulting 
proto-sulphides run into a converter. In this instance no 
silicious fluxes were added, the requisite silica being ob¬ 
tained from the gannister lining. The blast of air was 
at a pressure of from 15 to 20 lbs. The temperature 
gradually but steadily increased ; a flame burnt continu¬ 
ously at the mouth of the vessel, where, after about 
twenty minutes’ blow a pyrometer marked 1000° C., and 
wrought-iron melted in the incandescent sulphur vapour. 
The contents of the vessel were now very liquid, and at 
this period the protoxide of iron appears to have become 
converted into silicate as soon as it was formed. After 
thirty minutes’ blow the silicious lining gave way at a 
weak place, cut through by the protoxide of iron, and a 
thin stream of very hot and liquid slag poured into the 
pit below. The converter was therefore emptied. The 
slag, consisting of ortho-silicate of. iron, 2Fe0,Si02, 
crystallised on cooling in large and well defined crystals 
above a regulus of iron and copper, the line of demarca¬ 
tion between the two being very distinct. If the oxida¬ 
tion had been continued longer a yet higher temperature 
would have been obtained. On the succeeding night the 
experiment was repeated several times, but silicious 
material was thrown into the vessel during the operations, 
which greatly mitigated the corrosive aCtion of the 
protoxide of iron on the silicious lining. On iy-iSth July 
further experiments were made, and valuable data obtained. 
The pyrites used was the same as before. Red sand was 
thrown into the converters. 

In experiments made at the commencement of Novem¬ 
ber, 1878, the blow, after having been commenced with 
some molten proto-sulphide, was continued with the addi¬ 
tion of 4 tons of cold pyrites in large lumps, together with 
9 cwts. of moist sand. When the converter became too 
full of material, half the charge was tipped out, and the 
blow was continued with the addition of 18 cwts. of pyrites 
and 3 cwts. of sand. On the 5th of February last about 
18 tons of raw pyrites, with sandstone, were treated con¬ 
tinuously in this manner in one Bessemer, being converted 
into silicate of iron slag and a rich regulus at the rate of 
over 2 tons an hour. In all these experiments the blast 
entered cold and the gases escaped at a high temperature ; 
sufficient quantities of silicious fluxes were not added, and 
the resulting dense slag occasionally entrapped consider¬ 
able quantities of copper. But in specially constructed 
furnaces, where the heat produced is properly taken ad¬ 
vantage of, and possibly augmented, much larger quanti¬ 
ties of flux can be added, which will enable a slag to be 
produced containing less copper than is now found in the 
rejected slags of the Swansea process. 

Further experiments were made at Messrs. John Brown 
and Co.’s Atlas Works, Sheffield. A rough plant was ex¬ 
temporised by connecting several ordinary cupolas, as 
shown in the diagram, one of which was provided with a 
Bessemer hearth. The sulphur and sublimates were con¬ 
densed in the second and third cupolas. A large portion 
of the theoretical yield of sulphur was thus obtained, not¬ 
withstanding the imperfect appliances used. Slag and 
regulus were produced as before, and it was evident that 

1 the process could be carried on continuously. These ex- 
* Read before the British Association for the Advancement of 

Science (Section B.), Sheffield, 1879. 
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perimentswere not continued for any length of time, partly 
oWing to the faulty construction of the forepart of the 
furnace, and partly to the irregular manner in which the 
materials were introduced. 

The speCtroscopic observations taken by Dr. W. M. 
Watts during the course of these experiments were 
valuable and interesting, and I am indebted to him for the 
following information:— 

In the experiments at Penistone two speCtra were ob¬ 
served ; the first, that given by the flame from the charging- 
door of the cupola in which the pyrites was melted ; the 
second, produced by the blast of air through the molten 
protosulphide in the converter. The cupola-speCtrum was 
shown by direct comparison with the speCtrum of a flame 
coloured by lead chlorate to be mainly due to oxide of 
lead, but contained besides some few of the lines which 
appear to be proper to the converter-speCtrum. Analysis 
showed that the lead present in the ore was almost entirely 
volatilised during the preliminary melting of the ore, the 
molten protosulphide charged into the converter contain¬ 
ing only o'8 per cent lead. The converter flame gives a 
brilliant speCtrum extending from the lithium line some¬ 
what beyond the thallium line, which is usually present. 
Its most marked feature is the presence of four bright 
red lines about equally spaced between the sodium and 
lithium lines. Their wave-lengths, as far as at present 
known, are approximately 5999, 6151, 6320, and 6466, 
besides a fainter line at 6113. These lines are not those 
of any known speCtrum. The way in which the flame is 
obtained suggests the theory that they are sulphur lines. 
When sulphur is burned in air or oxygen the speCtrum 
obtained is entirely continuous, and even if air be bubbled 
through boiling sulphur no lines are obtained. Two 
speCtra of sulphur obtained by the eleCtric discharge 
through a vacuum tube containing vapour of sulphur have 
been described, but neither contains these four red lines. 
The spark with a Leyden jar in a current of sulphur 
dioxide at the ordinary pressure yields a speCtrum (at 
present under investigation) apparently not previously 
described, in which, however, the red lines are altogether 
different from those of the converter-speCtrum. The con¬ 
stancy with which these four red lines are associated 
together seems to preclude the possibility of their being 
due to different substances, otherwise the most refrangible 
line might be due to lead. No lines of copper were ob¬ 
served except in the fourth experiment, in which all the 
lines except those of sodium disappeared about six minutes 
before the turn down. When in this experiment, towards 
the end of the blow, the sub-sulphide of copper began to 
burn, a splendid emerald green flame suddenly appeared, 
and all the lines except those of copper and sodium left 
the speCtrum. During the last few minutes of the blow 
the mouth of the converter was dull and without flame, 
the sulphur and oxidisable matter having been burnt out. 

phides containing 
II.4* 

Per cent. Per cent. 

Iron .. 59*62 60*30 
Copper.. .. • • 3'53 3-25 
Zinc 1-52 i*88 
Lead 0*79 o*8i 
Arsenic .. .. 0*06 0*05 
Manganese .. .. 0*21 0*20 
Alumina 0*15 trace 
Lime .. °"34 
Magnesia .. 0 27 0*32 
Sulphur .. 33'10 32*50 
Silica .. •. .. 0*15 0*30 

99*67 99'95 

The products consisted in the first place of a regulus> 
having a greater density than ordinary copper regulus on 
account of the larger proportion of iron, as compared with 
sulphur therein contained. The average specific gravity 
is 4*96. The following analyses illustrate the composi¬ 

tion :— 

I.* II.* Ill.t v.t VI.+ 
Percent. Per cent. Per cent. Per cent. Per cent. 

Iron. 57-I° 56-05 12*56 13*20 13*16 
Copper .. .. 15*85 16*59 62*36 63-43 59'98 
Zinc t* •• 0*84 0*48 0*42 Silver and) 
Lead •• •• 0*22 0*31 0*14 Gold r ^ * j* 

Arsenic .. 0*04 O 03 — — — 
Manganese .. 0*22 0*20 — — — 

Alumina.. ’ 0*11 0*13 — — — 
Lime ... .. 0*34 0*16 — — — 
Magnesia 0*34 0*25 — — — 
Sulphur .. 2.1*96 23M7 22*22 20*37 21*94 
Silicaorinsolu- 

ble residue .. 2*00 1*10 0*28 1*20 2*57 
Oxygen and not 

estimated .. 0*98 1*23 2*02 i*8o 2198 

100*00 100*00 100*00 100*00 100*000 
I* II.* V.t Vl.t 

oz. dwt. gr, , oz. dwt. gr. oz, dwt. gr. oz.dwt.gr. 
Silver per ton 

of regulus 10 16 10 II 15 10 54 i 6 48 5 6 
Gold ditto .. 0 6 12 0 7 O I 1 5 I 4 11 

The slag, the second product, when produced without 
the use of extraneous basic flux, is a black, lustrous, 
normal silicate of protoxide of iron, having the formula 
2Fe0,Si02. Sulphur sometimes replaces part of the 
oxygen in it. Some specimens were very finely crystal¬ 
lised ; the specific gravity is 4*05. This slag keeps very 
liquid at the temperature of the operation. The following 
represents the normal composition when using only sand 
as flux, and when no precaufions are taken to obtain a 
complete separation of the regulus from the slag :— 

I.* II* Ill.t v.t VI.} 
Per cent. Per cent. Per cent. Per cent. Percen*. 

Iron protoxide 53-30 54*62 59*00 67-I7 67-52 
Iron peroxide.. 3-00 3-7I — — — 
Iron combined 

with sulphur 5-79 4*27 — — — 
Copper ditto .. 0*16 0*22 i-55 0*87 0*42 
Lead • • • • 0*12 O IO — — — 
Zinc oxide .. I-I5 i-75 0*98 — — 
Arsenic .. trace trace none — — 
Manganeseoxide 0*32 0 37 0*30 — — 
Alumina .. 2*15 2*06 1*08 — 2*46 
Lime 0*40 o-37 0*63 0*07 — 
Magnesia 0*46 0*45 — — — 
Sulphur .. 3-39 2*55 6*67 1*08 2*06 
Silica 2Q*Q0 30*05 29-55 28*53 26*22 
Oxygen and not 

2*28 estimated .. — — 0*24 1*32 

100*14 100*52 100*00 100*00 100*00 

When, however, the products are overblown the proto¬ 
silicate burns to silicate of peroxide of iron, a more in¬ 
fusible and less dense silicate, of which the following is an 
analysis : — 

IV.t 
Per cent. 

Silica .. .. .. . 
Iron protoxide .. 
Iron peroxide. 
Manganese protoxide . 
Alumina. 
Zinc oxide . 
Copper oxide. 
Lead oxide . 
Lime . 
Magnesia . 
Sulphur .. .. »« 
Arsenic. 
Phosphoric acid 
Not estimated and insolu 

ble residue. 

34"34 

33-Sl “43'27?,Ff- 
0*12 

x*8r 
073 
2*39 = 1*91 °/o Cu. 
0*03 
0*24 
0*30 
0*15 

none 
0*031 

1’45 

100*521 
1 Analysed by Mr. J . E. Stead. t By Mr. E. Riley. 

{ By Mr. A. E. Arnold. 
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The third class of these products consists of metal¬ 
liferous sublimates, and of sulphur. As an example of 
the former the following may be quoted :— 

* 

Sulphate of lead .. 
Sulphide. 
Zinc oxide .. .. 
Copper oxide .. .. 
Iron sesquioxide .. 
Insoluble residue .. 
Not estimated and loss 

Per cent. 

2178= 17-47 ,, Zn. 
0-09 = 
2-86 
2*14 

376 

0-07 Cu. 

IOO'OO 

The following is an analysis by Mr. J. S, Merry, of 
Swansea, of the crude sulphur dried at ioo° C.:— 

Sulphur .. .. .. .. ., .. .. 
Silica . 
Iron .... .. 
Arsenic. 
Zinc . 
Lead . 
Copper . 
Lime .. 
Magnesia . 
Alumina. 
Oxygen (traces), carbon and loss .. 

Per cent. 

6370 

yoo 
276 
7'12 

274 

8-95 
trace 
trace 
trace 
trace 

8-13 

IOO'OO 

The fourth, the gaseous product of the operation, con¬ 
sists mainly of sulphurous acid and nitrogen. The following 
are the analyses by Dr. Frankland, F.R.S.:— 

Nitrogen . 
Sulphurous acid .. .. 
Oxygen. 

I. II. 
Per cent. Per cent. 

86‘00 8877 
14-00 io-88 
— 0-75 

IOO'OO IOO’OO 

The principal cost of plant will be for the blast. I am 
indebted to Mr. W. H. Cutler, C.E., Queen Anne’s Gate, 
Westminster, for the following information :—“The cost 
of a suitable pair of air pumps to pump 2000 tons of air 
per month of 28 days, working day and night, or 24,000 
tons of air per annum, each pump capable on emergency 
of pumping the required quantity of air at 10 lbs. pressure 
on the square inch, viz., 30J inches diameter with 5 feet 
stroke, on strong cast iron bed-plates, will cost ^742 10s. 
The power required will be xoo horse-power. The dimen¬ 
sions and cost of the turbine must depend on the fall of 
water. For example, a fall of 72 cubic feet per second for 
18 feet would drive a turbine 79 revolutions per minute, 
and produce 108 horse-power.” The cost of one of 
Mr. Cutler’s turbines, of suitable dimensions, would be 
£220. That of the furnace would not exceed ,£100, and 
say £200 for a culvert for collecting the sulphur and other 
sublimates. Twenty-four thousand tons of air would be 
more than sufficient to supply the necessary oxygen to 
15,000 ton of pyrites, since 1*4 part by weight of air will 
convert one part of ordinary cupreous pyrites into rich 
regulus. It therefore appears from the foregoing figures 
that where sufficient water power is available a plant 
capable of treating 15,000 tons of pyrites annually could 
be ere&ed at a cost of about £1500. Where, however, 
water power is not available steam boilers will be requisite, 
and the additional cost for plant may be £500 or perhaps 
£1000. Messrs. Howson and Wilson estimate that com¬ 

pound engines of 2400 horse-power, with 23 boilers of 
ordinary size heated by 20,000 tons of coal, would be 
sufficient to supply 480,000 tons of air annually at a 
pressure of 17 pounds per square inch. This quantitiy is 
more than sufficient to supply the necessary oxygen to 
300,000 tons of pyrites. The same gentlemen estimate 
that the consumption of coal requsite to heat the blast to 
iooo0 F. would be about 11,000 tons per annum, but this 
quantity will be materially decreased if the heat from the 
exit gases be utilised. 

With regard to the furnace it is proposed to make the 
hearth, or rather crucible, of silicious, aluminous, or re¬ 
fractory carbonaceous material. A sufficiently large pro¬ 
portion of silicious flux in the furnace charge will greatly 
mitigate the adtion of the resulting iron protoxide 
upon the silica of the lining. Aluminous shrunk bricks 
may answer still better. It might even be found con¬ 
venient to allow considerable corrosion to the lining to 
take place, if the converting hearth is of such form, and 
the materials are of such a nature, that it can be readily 
and economically renewed. 

It may be also advantageous to run the regulus and slag, 
jafter the desired concentration has been effected, directly 
on to the hearth of a reverberatory furnace, where they 
can be kept molten by external heat, and where a more 
perfect separation of the one from the other may be 
effected. In such a furnace the final oxidation of the rich 
regulus would probably be most conveniently effected, 
although it is of course possible to produce metallic copper 
from the regulus by the transmission of air currents in a 
specially constructed furnace. 

Not only would antimony, lead, zinc, copper, nickel, 
silver, and other valuable metals be extracted from the 
sulphides that contain them, but also from the incom¬ 
bustible fluxing materials that are added to the charge, 
and the extraction of the copper, and silver and gold will 
probably be more complete, than by any known process. 
In countries where cupreous silicious schists and sand¬ 
stones abound, the use of these as silicious fluxes would 
partially, if not wholly, compensate for the loss of copper 
in the slag. Thus, by using 0-5 ton of such material, 
containing 07 per cent of copper for each ton of the 
sulphuretted ore, the whole of the copper could be recovered 
from the latter, assuming the slag to contain even as 
much as 0-2 per cent of that metal. 

The crude sulphur may be freed from the accompanying 
sulphide of arsenic by boiling it with milk of lime, and 
from the metallic oxides and sulphides with which it is 
contaminated by distillation ; or purification by bisulphide 
of carbon might be resorted to. The sulphurous acid can 
be oxidised in chambers to sulphuric acid, either with or 
without previous liquefaction. 

This process, on account of its simplicity and economy, 
may reasonably be expected, not only to take the place of 
the ordinary smelting, but also of many of the wet 

processes now in use. 

Examination and Estimation of Manurial Matters 
especially Bone Dust.—Prof. Krocker.—Ground bones 
have often been previously completely exhausted of 
gelatin and horn dust, leather waste, &c., are afterwards 
added to make up the guaranteed proportion of nitrogen. 
Good ground bones should contain to 20 to 22 per cent of 
phosphoric acid at least 3 to 3! per cent of nitrogen due 
to gelatin, to which even in the best samples horn dust is 
added so as to bring up the total nitrogen to 37 to 4 per 
cent. To ascertain the presence of such additions the 
author shakes up bone meal with chloroform, when horn, 
blood, leather waste, &c., rise to the surface, whilst bone 
earth mixed with its natural gelatigenous matter, and 
pure phosphates remain at the bottom. So-called veget¬ 
able ivory remains also at the bottom, and must be 
recognised microscopically. Horn dust as met with in 
commerce contains about 15 per cent of nitrogen.— 
Biedermnnn’s Central-blatt fur Agrikultur Chemif. * Analysed by Mr. A. E. Arnold. 



222 Vapour-Densities of Peroxide of Nitrogen, &c. {ChnovC^iSw 

ON THE VAPOUR-DENSITIES OF 

PEROXIDE OF NITROGEN, FORMIC ACID, 

ACETIC ACID, AND PERCHLORIDE OF 

PHOSPHORUS. 

By J. WILLARD GIBBS. 

The relation between temperature, pressure, and volume, 
for the vapour of each of these substances differs widely 
from that expressed by the usual laws for the gaseous 
state—the laws known most widely by the names of 
Mariotte, Gay-Lussac, and Avogadro. The density of 
each vapour, in the sense in which the term is usually 
employed in chemical treatises, i.e., its density taken 
relatively to air of the same temperature and pressure,* 
has not a constant value, but varies nearly in the ratio of 
one to two. And these variations are exhibited at pres¬ 
sures not exceeding that of the atmosphere and at tem¬ 
peratures comprised between zero and 200° or 300 °of the 
centigrade scale. 

Such anomalies have been explained by the supposition 
that the vapour consists of a mixture of two or three dif¬ 
ferent kinds of gas or vapour, which have different densi¬ 
ties. Thus, it is supposed that the vapour of peroxide of 
nitrogen is a gas-mixture, the components of which are 
represented (in the newer chemical notation) by N02 and 
N204 respectively. The densities corresponding to these 
formulae are 1*589 and 3*178. The density of the mixture 
should have a value intermediate between these numbers, 
which is substantially the case with the actual vapour. 
The case is similar with resped to the vapour of formic 
acid, which we may regard as a mixture of CH202 (density 
1*589) and C2H404 (density 3*178), and the vapour of 
acetic acid, which we may regard as a mixture of C2H402 
(density 2*073) and C4Hs04 (density 4*146). In the case 
of perchloride of phosphorus, we must suppose the vapour 
to consist of three parts :—PC1S (the proper perchloride, 
density 7*20), PC13 (the protochloride, density 4*98), and 
Cl2 (chlorine, density 2*22). Since the chlorine and proto¬ 
chloride arise from the decomposition of the perchloride, 
there must be as many molecules of the type Cl2 as of 
the type PC13. Now a gas mixture containing an equal 
number of molecules of PC13 and Cl2 will have the density 
4(4*98 + 2*22) or 3*60. It follows that, at least so far as 
the range of the possible values of its density is concerned, 
we may regard the vapour as a mixture in variable propor¬ 
tions of two kinds of gas having the densities 7*20 and 
3*60 respectively. The observed values of the densities 
accord with this supposition. 

These hypotheses respecting the constitution of the 
vapours are corroborated, in the case of peroxide of nitro¬ 
gen and perchloride of phosphorus, by other circum¬ 
stances. The varying colour of the first vapour may be 
accounted for by supposing that the molecules of the type 
N204 are colourless, while each molecule of the type N02 
has a constant colour. This supposition affords a simple 
relation between the density of the vapour and the depth 
of its colour, which has been verified by experiment.! 

Ihe vapour of the perchloride of phosphorus shows with 
increasing temperature in an increasing degree the charac¬ 
teristic colour of chlorine. The amount of the colour 
appears to be such as is required by the hypothesis 
respecting the constitution of the vapour on the very 
probable supposition that the perchloride proper is colour¬ 
less, but the case hardly admits of such exaCt numerical 
determinations as are possible with respeCt to the peroxide 
of nitrogen.4 But since the products of dissociation are 
in this case dissimilar, they may be partially separated by 
diffusion through a neutral gas, the lighter chlorine dif¬ 
fusing more rapidly than the heavier protochloride. The 

, language of this paper will be conformed to this usage. 
+ balet, ‘Sur la Coloration du Peroxyded’azote.” Comptes Rendus, 

t. Ixvn., p. 488. r ’ 

t H. Sainte-Claire Deville, “ Sur les Densites de Vapeur.” Comptes 
Remus, t. lxn., p. 1157. r 

faCt of dissociation has in this way been proved by direct 
experiment.* 

In the case of acetic and formic acids, we have no other 
evidence than the variations of the densities in support of 
the hypothesis of the compound nature of the vapour, yet 
if these variations shall appear to follow the same law as 
those of the peroxide of nitrogen and the perchloride of 
phosphorus, it will be difficult to refer them to a different 
cause. 

But however it may be with these acids, the peroxide of 
nitrogen and the perchloride of phosphorus evidently fur¬ 
nish us with the means of studying the laws of chemical 
equilibrium in gas mixtures in which chemical change is 
possible and does in faCt take place, reversibly, with vary¬ 
ing conditions of temperature and pressure. Or, if from 
any considerations we can deduce a general law deter¬ 
mining the proportions of the component gases necessary 
for the equilibrium of such a mixture under any given 
conditions, these substances afford an appropriate test for 
such a law. 

In a former paperf by the present writer equations were 
proposed to express the relation between the temperature, 
the pressure, or the volume, and the quantities of the 
components in such a gas mixture as we are considering 
—a gas mixture of convertible components in the language 
of that paper. Applied to the vapour of the peroxide of 
nitrogen, these equations led to a formula giving the density 
in terms of the temperature and pressure, which was 
shown to agree very closely with the experiments of 
Deville and Troost, and much less closely, but apparently 
within the limits of possible error, with the experiments of 
Playfair and Wanklyn. Since the publication of that 
paper, new determinations of the density have been pub¬ 
lished in different quarters, which render it possible to 
compare the equation with the results of experiment 
throughout a wider range of temperature and pressure. 
In the present paper all experimental determinations of 
the density of this vapour which have come to the know¬ 
ledge of the writer are cited, and compared with the values 
demanded by the formula, and a similar comparison of 
theory and experiment is made with respedt to each of the 
other substances which have been mentioned. 

The considerations from which these formulae were 
deduced may be briefly stated as follows. It will be 
observed that they are based rather upon an extension of 
generally acknowledged principles to a new class of cases 
than upon the introduction of any new principle. 

The energy of a gas mixture may be represented by an 
expression of the form— 

mi(cit+Ei) +wi2(c2£+E2) + &c., 

with as many terms as there are different kinds of gas in 
the mixture, mx, m2, See., denoting the quantities (by 
weight) of the several component gases, cIt c2, See., their' 
several specific heats at constant volume, Ei, E2, &c., 
other constants, and t the absolute temperature. In like 
manner the entropy of the gas mixture is expressed by— 

HrfC! log s 1 — ®i log n 

+ mz(u2+c2 logn t-a2 logN ^?^+&c. 

Where x denotes the volume, and Hi, alt H2, a2, &c., 
denote constants relating to the component gases, alta2,Sec., 
being inversely proportional to their several densities. 
The logarithms are Naperian. These expressions for 
energy and entropy will undoubtedly apply to mixtures of 

* Wanklyn and Robinson, *• On Diffusion of Vapours : ameans of 
distinguishing between apparent and real Vapour-densities of Che¬ 
mical Compounds.” Proc. Roy. Soc., vol. xii., p. 507. 

t/'On the Equilibrium of Heterogeneous Substances.” Trans¬ 
actions 0/ the Connecticut Academy, vol. iii., p. 108. The equations 
referred to are (313), (317), (319). and (320) on pages 233 and 234. The 
applicability of these equations to such cases as we are now consider¬ 
ing is dicussed under the heading ‘* Gas-mixtures with Convertible 
Components,” page 234. 
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dffferent gases, whatever their chemical relations may be 
(with such limitations and with such a degree of approxi¬ 
mation as belong to other laws of the gaseousjstate), when 
no chemical adticii can take place under the conditions 
considered. If we assume that they will apply to such 
cases as we are now considering, although chemical adtion 
is possible, and suppose the equilibrium of the mixture 
with respedt to chemical change to be determined by the 
condition that its entropy has the greatest value consistent 
with its energy and its volume, we may easily obtain an 
equation between mi, m2, &c., t and v.* 

The condition that the energy does not vary gives— 

(m1c1 + m2c2 + &c.)dt + (cit + Ei)dmi 
-\-(c2t-{-iSi2)diH2-\-&C'~0' (1) 

The condition that the entropy is a maximum implies that 
its variation vanishes when the energy and volume are 
constant: this gives— 

miCl+mf2+&C-dt+(u1-aI + c1 log N f-fli logH^)rf«i 

+ ^H2-a2-fd2 logN t—a2 log N t~jdm2+&c. = o. (2) 

Eliminating dt, we have— 

^Hi —ffi —Ci — y+Ci log N f-flilog n dmI 

+ ^H2-a2-c2-?^+c2log N t-a2\og f~^dm2 + 

T &c. = 0. (3) 

If the case is like that of the peroxide of nitrogen this 
equation will have two terms, of which the second may 
refer to the denser component of the gas mixture. We 
shall then have a2 = 2a2, and dnii = —dm2, and the equation 
will reduce to the form— 

l0g'S^=“A“B1°g,f+P 77* X t (4) 

where common logarithms have been substituted for 
Naperian, and A, B, and C are constants. If, in place of 
the quantities of the components, we introduce the partial 
pressures, pi, p2, due to these components, and measured 
in millimetres of mercury, by means of the relations— 

nix 
=PjV 

ait' 

p2v 
ot'2 = TTT> \ait, 

where a2 denotes a constant, we have— 

l0gfp= “(A+ 1°g2«i)-(I + B) loS t + ( 

= — A' •B'logf + 9, 
V (5) 

where A' and B' are new constants. Now if we denote by 
p the total pressure of the gas mixture (in millimetres of 
mercury) by D, its density relative to air of the same tem¬ 
perature and pressure), and by DIf the theoretical density 
of the rarer component, we shall have— 

p • P 
This appears from the consideration that/-f^3 represents 
what the pressure would become if, without change of 
temperature or volume, all the matter in the gas mixture 
could take the form of the rarer component. Hence— 

and— 

p2=p 
D-Dj 

Di ’ 

Pl^P~Pz=P 
2D1 — D 

Dx ’ 

p2 _DI(D-Dl) 

Pl% /(2Dx-D)‘’ 

By substitution in (5) we obtain— 

logoff ~ = - A' - B'log t + 9- + log pi. (6) 
(2U1- U)2 t 

By this formula, when the values of the constants are 
determined, we may calculate the density of the gas 
mixture from its temperature and pressure. The value of 
Dx may be obtained from the molecular formula of the 
rarer component. If we compare equations (3), (4), and 
(5) we see that— 

B' = B + i, B =£LE£?. 
a 2 

Now Ci — c2 is the difference of the specific heats at con¬ 
stant volume of N02 and N204. The general rule that 
the specific heat of a gas at constant volume and per unit 
of weight is independent of its condensation would make 
Ci=c2,B~o, and B' = i. It may easily be shown, with 

j respedt to any of the substances considered in this paper,’ 
that unless the numerical value of B' greatly exceeds 
unity, the term B' log t may be negledted without serious 
error, ifits omission is compensated in the values given to 
A' and C. We may therefore cancel this term, and then 
determine the remaining constants by comparison of the 
formula with the results of experiment. 

In the case of a mixture of Cl2, PC13, and PC15, equa¬ 
tion (3) will have three terms distinguished by different 
suffixes. To fix our ideas, we may make these suffixes 
2, 3, and 5, referring to Cl2, PC13, and PC13 respectively. 
Since the constants a2, a3, and a5 are inversely proportional 
to the densities of these gases— 

a2dm2 — a3dm3 = — a3dm3, 

and we may substitute— 

1 Jl 

CI2 ^3 ^5 

for dm2, dm3, and dm$ in equation (3), which is thus re¬ 
duced to the form— 

logc^. = —A-Blog t+P. (7) 
m2m3 t 

If we eliminate m2, m3, m3 by means of the partial pres¬ 
sures, p2, p3, p5, we obtain— 

lo2—=-A'-B'logf+ ~ (8) 
4p2p3 t 

when A', B', like A, B, and C, are constants. If the chlo¬ 
rine and the protochloride are in such proportions as arise 
from the decomposition of the perchloride, p2=p3 and 
4p2p3-{pz + 3)2- In this case, therefore, we have—- 

log—tl-= — A' — B'log t-\-pL' (n) 

It will be seen that this equation is of the same form as 
equation (5), when p5 in (9) is regarded as corresponding 
to p2 in (5), and p2+p3 in (9), which represent the pres¬ 
sure due to the products of decomposition, is regarded as 
corresponding to pT in (5), which has the same significa¬ 
tion. It follows that equation (5), as well as (6), which is 
derived from it, may be regarded as applying to the vapour 
of perchloride of phosphorus, when the values of the con¬ 
stants are properly determined. This result might have 
been anticipated, but the longer course which we ba\e 
taken has given us the more general equations, (7) and (8), 
which will apply to cases in which there is an excess of 
chlorine or of the protocloride. 

If the gas mixture considered, in addition to the com¬ 
ponents capable of chemical aCtion, contains a neutral gas, 
the expression for the energy and entropy of the gas mix- 

j ture should properly each contain a term relating to this 
j neutralgas. This would make it necessary to add cnm,% to 

_ . _ t • / \ - C11711 fi 
the coefficient of dt in (x), and —-— to the coefficient of 

* For the case of peroxide of nitrogen see pp. 243, 244 in the pape 
qited above. 

* F°r certain a priori considerations which give a degree of pro¬ 
bability to these assumptions, the reader is referred to the paper 
already cited. 
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TABLE I.—PEROXIDE OF NITROGEN. 

Experiments at Atmospheric Pressure. 

Mitscherlich—R. Muller—Deville and Troost. 

Density Observed. 
Deville and Troost. Dev ille and Tooost. 

Tempera- Pies- Density calc. ]\T h M—h. 1 - 

II. lure. sure. by eq.(io). M—r. 1 in. M-r. I. II. III. 

183-2 (760) 1-592 i*57 - 0-022 

I54'° (760) i*597 1-58 — 0-017 

151*8 (760) 1*598 1-50 -o-io 

I35‘° (760) 1-607 i-6o — 0-007 
121-8 (760) 1-622 1-64 + 0-02 
121-5 1760) 1-622 1-62 — 0-002 

hi'3 (760) 1-641 1-65 + O-0Og 

100-25 760 i677 1-72 + 0-04 
IOO'I (760) 1 676 i-68 + 0-004 
100-0 (760) 1-677 I-7I + 0-03 
90*0 (760) 1-728 1-72 -0-008 
84-4 (760) 1-768 1-83 + 0-06 
8o-6 (760) r8oi rSo — 0-001 

79 748 1-814 1-84 + 0-03 

77:4 (760) i*833 1*85 + 0-02 
70*0 (760) 1-920 192 O'OOO 
70 754'5 1-919 i*95 + 0-03 
68-8 (760) 1*937 1*99 + 6-05 
660 (760) 1-976 203 + 0-05 
6o-2 (760) 2-067 2-o8 +0-013 
55*o (760) 2*157 

2-26 
2*20 +0-04 

52 757 2*211 + 0-05 
497 (760) 2*255 2*34 +0-09 
49-6 (760) 2-256 2-27 + 0-014 
45'* 1 (760) 2-342 2-40 + 0-06 
39*8 (760) 2*443 2-46 +0-017 
35*4 (760) 2-524 2*53 + o-oo6 
35'2 * * * (760) 2-528 2-66 + 0-13 
34 6 (760) 2*539 262 + o-o8 
32 748 2-582 265 + 0-07 
28-7 (760) 2-642 2 80 + o'i6 
28 75i 2652 270 + 0-05 
27-6 (760) 2‘66i 2-70 + 0-04 
267 (760) 2-676 2-65 — 0-026 

dt in (2), the suffix n being used to mark the quantities 
relating to the neutral gas. But these quantities would 
disappear with the elimination of dt, and equation (3) and 
all the subsequent equations would require no modification 
if only p and D are estimated (in accordance with usage) 
with exclusion of the pressure and weight due to the neu¬ 
tral gas. This result, which may be extended to any 
number of neutral gases, is simply an expression of 
Dalton’s law. 

We now proceed to the comparison of the formulae, 
especially of equation (6), with the results of experiment. 

(To be continued.) 

ON ERBIA. 

\ 

By P. T. CLEVE. 

At the meeting of the Academy on September 15, M 
Soret made some remarks on a memoir which I presented 
to the Academy on the 1st September, in which I stated 
that from an examination of the absorption spedtra old erbia 
is capable of being divided into three different bodies. When 
I made the researches described in that memoir I was not 
aware of the work of M. Soret. From his remarks, how¬ 
ever, it is evident that he had previously discovered the 
same fadts. He consequently has the priority, and I am 
glad to have the opportunity of doing him justice. 

The body for which I proposed the name of holmium is 
evidently the same that M. Soret calls X. I have not been 
able to identify it with the philippium of M. Delafontaine, 
because that body is characterised by an absorption ray 

in the blue part of the spedtrum, which ray occupies the 
same place as a ray of erbia. Besides, the body X pos¬ 
sesses rather a high atomic weight, whilst that of philippia 
is pointed out as being very low. Anyhow, it has been 
proved, as a certain fadt, that the rays \ = 640 and X = 536 
do not belong to erbia, as I have succeeded in almost 
entirely eliminating them from the spedtrum of erbia. As 
to the body which I have called thulium, it is evident 
that M. Soret was again before me in observing the varia¬ 
tions in intensity of its absorption ray. I think I have 
unmistakably proved that this ray does not belong to 
erbia, because I obtained a fradtion of erbia whose spedtrum 
did not contain that ray, and gave only traces of the rays 
of the body X. If this ray belongs neither to ytterbia nor 
to erbia. it seems to me that it must be due to some ele¬ 
ments at present unknown. I am now engaged in pro¬ 
curing new materials for the preparation of these rare 
bodies, which are so difficult to separate. Very recently 
I began an experiment with 11 kilos, of gadolinite, the 
treatment of which is already so far advanced that it is 
to be hoped that the questions as to the yttria earths will 
soon receive their solution.—Comptes Rendus, Odtober 27. 

The Royal Polytechnic.—The Directors of this 
Institution are increasing the number of special daily 
entertainments. The more scientific portion of the new 
programme includes a description and exhibition of 
Edison’s loud-speaking telephone which in itself forms a 
great attraction. There are also ledtures on Chemistry of 
Coal and on Flashing Signals. A practical demonstration 
of Fleuss’s system of Walking Under Water is also given 
by the inventor. 
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COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

October, 1879. 

The following are the returns of the Society of Medical Officers of Health:— 
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Thames Water Companies. 
Grand Junction Clear O'OOO o’oo8 
West Middlesex Clear 0*000 O’OIO 
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Grs. Grs. Grs. Grs. Grs. Grs. Grs. Degrees 

0-135 O’103 21-40 7'34° 0-360 i-oSo 

O
 

O
 

M
 137 4-6 

0-129 o-iii 21-40 7700 0-396 1-15° 1-360 137 4-2 

0-117 0-088 2I’6o 7-280 0-468 1-15° 1-300 13-2 4’2 
0-138 0-085 21-00 7750 °'37I 1-220 1-300 137 4'6 
0-148 0-092 2I'I0 7‘53° 0-428 1-220 1-300 14-8 3'3 

0-480 0’022 29-46 10 700 0-396 1-870 

O
 

O
 

lO
 x9'4 6-5 

O* T 26 0'05 2 21 'OO 7-630 0-468 I-I50 I'200 137 3'3 
°'I44 o’oS6 20-00 7'95° 0-432 1-220 I'200 x4'3 4’2 

are stated in grains per imperial gallon. 

Note.—The amount of oxygen requ.red to oxidise the organic matter, nitrites, &c., is determined by a standard solu¬ 
tion ot permanganate of p jtash adting for three hours. 

C. Meymott Tidy, M.B. 

on THE 

ESTIMATION OF CARBON IN CAST-STEELS. 

By SERGIUS KERN, M.E., St. Petersburg. 

This summer the author analysed several samples of 
crucible steel for carbon. In most of the laboratories of 
steel works Eggertz’s method is used for that purpose. 
But as it was desired to estimate the contents of the 
carbon in the steels in hand as accurate as possible, the 
ordinary combustion method was adopted. Chromic acid 
was used. Meanwhile, all the samples were also tested 
by the Eggertz’s process. The results of the analyses 
differ very much if steel is analysed by both methods. 
The following table gives the percentage of carbon found 
in the steels :— 

Eggertz’s Method. Combustion Method. 

The mineral, on analysis, gave,— 

Bismuth 
Copper 
Silver. 
Lead. 
Sulphur 
Silica. 

9876 

The silver here without doubt replacing a part of the 
bismuth or copper, allowing the composition of this 
mineral to be of the formula CuS + Bi2S3.—I am, &c.,— 

F. R. W. Daw. 
Aamdals Kobbervatrk, Skafse, 

Ovre Tbelemarken. 
October 25, 1879. 

0’12 0 14 

0-15 0-17 
0-24 0-27 

°'34 078 
076 o‘37 
°'45 0-46 
o’6o 0-64 
1-03 I ’02 

In laboratories Eggertz’s process may only be used for 
rough estimations, but it must be regretted that, at the 
present time, this rule is nearly abandoned. 

CORRESPONDENCE. 

EMPLECTITE. 

To the Editor of the Chemical News. 

Sir,—Having lately discovered at the Aamdal Copper 
Mines, Upper Thelemarken, Norway, the mineral emplec- 
tite, and observing that Dana in his system of mineralogy, 
does not mention any localities in Norway for this mineral, 
I gladly hand you this notice of its discovery here for your 
valuable journal. 

THE DISSOCIATION OF CHLORINE. 

To the Editor of the Chemical News. 

Sir,—If Mr. F. P. Dunnington had not the impression 
that PtCl4 (platinic chloride) was the source of the 
chlorine with which Vidtor Meyer performed his experi¬ 
ments, why base suppositions or suggestions of error upon 
reactions of a compound which was not used ? The resi¬ 
due Mr. Dunnington obtained on heating this, consisting, 
as he says, “ of PtCl2, with but little Pt and PtCl4,” is the 
real substance in question ; and as nothing is said of oxy¬ 
gen compounds in this, Mr. Dunnington had surely nothing 
on which to base the question of “ due care having been 
taken,” from his own experiments, as recorded in the 
communication cited (Chemical News, vol. xl., p.141). 
I stated in my letter appearing in Chemical News 
(vol. xl., p. 155) that “ extraordinary care ” had been taken 
by Prof. V. Meyer to make sure he was working with the 
pure platinous chloride (Pt2Cl4 or PtCl2), and to prove 
that I made no unfounded statement I will quote the 
analyses he gives in the Dent. Chem. Ges. Ber. for July 
(xii., p.1429). He says there “ The platinous chloride 
used by us consisted of a dark olive-green powder, giving 
on analysis:— 
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(1.) 0-2247 gnn. substance gave 0-1654 grm. Pt. 
(2.) o 33*8 „ ,, ,, 0-2436 >» >> 
(3.) 0-2612 „ „ „ 0-1918 „ „ 
(4.) 0‘2i22 „ required of normal hyposulphite : 

15-8 c.c. 
(5.) 0-2802 „ ,, ,, „ 20-7 c.c. 

Found. 

Whence Pt-73-61, 73-39, 73-43 
Cl = 26 35, 2615 

Calculated. 
Per cent. 

73'54 
26-46 

IOO'OO 

I would strongly recommend Mr. Dunnington to read 
the paper referred to in the Berliner Berichte, and he will 
see that Vidtor Meyer’s work is simply a model of scien¬ 
tific care and accuracy. He will find nothing there about 
oxygen having been obtained, because V. Meyer’s critical 
investigations on this point were then still proceeding, 
and I believe are still.—I am, &c., 

Watson Smith, F.C.S., F.I.C. 
The Owens College, Manchester, 

Odtober 31, 1879. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Determination of Fat in Milk by means of the 
Lacffo-butyrometer.—F. Schmidt, Dr. v. Grote, C. Mar- 
chand, and others.—MM. Schmidt and Tollens omit the 
addition of soda-lye which Marchand recommends ; they 
use alcohol at gi instead of 86 per cent; they measure 
the liquids with pipettes ; after heating to 40° they place 
the ladlo-butyrometer in water of 20°, and they use diffe¬ 
rent formulas for calculation. 

Milk Centrifugals.—Dr. Engling and others. 

Milk Coolers of Lawrence, Rdssler, and Neubecker. 
—Prof. Wiist. 

Milk and Milk Inspection. — Prof. Schulze, Dr. 
Friihling, and Dr. J. Schulze.—An account of a controversy 
on the standards for genuine milk. 

Journal fur Praktischc Chemie. 
Nos. 15 to 18, 1879. 

The Doctrine of Chemical Valence, and its Rela¬ 
tion to the Electro-Chemical Theory.—AI. Rau.—In 
this paper, to which it is not possible to do justice in the 
compass of an abstract, the author seeks to show that 
eledtro-chemical conceptions may still be the guides of our 
theoretical considerations. They are particularly useful 
as setting wholesome limits to our imagination, and are 
calculated to banish from the science the empty playing 
with formulae. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Biedertnan/i's Central-blatt fiir Agrikultur-Chcmie. 
October, 1879. 

Experiments on the Culture of Different Vegeta¬ 
bles.—F. Blick. 

Digestion of Meadow Fodder in Different Stages 
of its Growth by Horses and Sheep.—Prof. E. v. Wolff 
and others.—These two papers are not capable of useful 
abstraction. 

Quantity of Respiration in Swamp and Water 
Plants.—E. Freyberg.—The roots of such plants, in equal 
units of time and in proportion to their mass or dry sub¬ 
stance, consume less oxygen than the roots of land plants. 
A land plant can the more easily adapt itself by natural 
seledtion to swamp life the less albuminoid.matter it con¬ 
tains, and the lower consequently its nutritive value. 

Influence of Nutrition on the Perspiration of Plants. 
—Prof. A. Burgerstein. 

Migration of Nitrogen and of the Mineral Constitu¬ 
ents of a Maple during the First Development of the 
Shoots in Spring.—Dr. Julius Schroeder.—The botanical 
name of the species in question is omitted. 

Inorganic Constituents of the Pine and the Birch. 
—Dr. Julius Schrceder. 

The Colouring Matters of Grape Skins, and a New 
Method of Recognising the Full Ripeness of Grapes. 
—Prof. E. Pollacci.—When grapes are fully ripe the 
green colouring-matter of their skins disappears. 

Development of Oats.—P. Deherain and Nantier. 

Jelly of Beet-root.—Prof. L. Cienkowski. 

Manoury’s Process of Removing Sugar from 
Treacle.—No author’s name is attached to this paper. 

Analysis of Crude Sugar.—E. Laugier.—Taken from 
the Comptes Rendus. 

Abnormal Composition of Human Milk.—C. Mar¬ 
chand. If the fatty matter exceeds 52 parts per 1000 the 
milk becomes injurious. A similar result is experienced 
if the protein compounds greatly exceed the normal pro¬ 
portion of 17 per 1000. An increase of milk-sugar is not 
hurtful. 

On Sulphanilic Acid.—Dr. C. Laar.—The author 
describes the free acid, its salts, its behaviour with the 
pentachloride of phosphorus, and the formation of the 
phosphanilid-sulphon compounds, and the oxidation of 
sulphanilic acid by potassium permanganate. 

Oxyphenyl Acetic Acid and its Derivatives.—Dr- 
P. Fritzsche.—After a very elaborate description of this 
acid and its derivatives, the author concludes that it is not 
to be regarded as a true ether-acid, but still retains the 
properties of phenol. 

Influence of Melting Alkalies upon certain Aro¬ 
matic Sulphonic Acids.—Dr. P. Degener.—Among the 
compounds thus treated are phenol-ortho-sulphonic acid, 
pbenol-para-sulphonic acid, and benzol-disulphonic acid. 
The adtions of potassa and soda are by no means identi¬ 
cal. In an appendix the author gives methods for the 
determination of pyrocatechin, for the indirect determina¬ 
tion of a mixture of alkaline benzol-disulphonate and 
meta-phenol-sulphonate, and for the volumetric deter¬ 
mination of resorcin by means of bromine water and 
chloride of lime. 

Desulphurisation of Rhodan-guanidin—Dr. S. Byk- 
—The author has not succeeded in desulphurising rhodan- 
guanidin in alcoholic or aqueous solution, either by 
mercury or lead-oxide. 

On Ethylen-chlor-sulphocyanide and /3-Chlor-ethyl- 
sulphonic Acid.—J. William James.—By the adtion of 
equal molecules of potassium sulphocyanide, and ethylen- 
chlor-bromide the bromine is eliminated, and its place is 
supplied by sulphocyanogen, the result being ethylen- 
chlor-sulphocyanide. 

Chemical Investigation of the Ferdinand-Spring 
at Marienbad, in Bohemia.—Dr. W. F. Gintl. 

Compounds of Lithium Chloride and Magnesium 
Chloride with Alcohols.—S. E. Simon.—The author has 
obtained and examined the alcoholates and methylates of 
the two chlorides. 

Electrolytic Experiments.—E. Drechsel.—The au¬ 
thor, setting out from the observation that certain 
chemical transformations observed in the living organism 
do not depend solely upon oxidation or redudtion, but upon 
both, has endeavoured to find out a method which should 
permit to carry on in the same liquid both these processes 
in rapid succession. 



227 ChnovC7,Li8N79WS'} Chemical Notices from Foreign Sources. 
Derivatives of Propionic Acid.—B. Freytag.—A pre¬ 

liminary communication. 

Adion of Sulphuryl Chloride upon Alcohols.—Dr. 
P. Behrend.—A reply to P. Claesson. 

Dingler's Polyteehnhcb.es Journal. 
Odober, 1879. 

Chemical Stability of Explosives.—F. Hess.—For 
practical purposes it is generally sufficient to expose 
small quantities of the material for eight days in an air¬ 
tight vessel to a temperature of 70°. If neither explosion 
nor the appearance of decomposition produds, e. g., hypo- 
nitric acid, the substance may be regarded as stable. If 
the explosive requires to be preserved for years, a more 
rigorous test is required, which cannot be made intelligible 
without the accompanying figure. 

Apparatus for the production of High Tempera¬ 
tures.—C. A. Paguelin.—Mixtures of combustible gases 
or vapours with common air are burnt in an especially- 
constructed receptacle. 

Apparatus for determining Solubilities.—H. Kceh- 
ler.—Requires the appended figure. 

Determination of Iodine in Sea-weeds.—O. Schott- 
—From the Zeitschrift f. Anal. Chemie, 1879, p. 443.— 
Requires figure. 

Examination of Atmospheric Air.—F. Fischer. 

Examination and Treatment of Petroleum.—H. 
Horler. 

Development of Dyeing, Tissue-printing, and 
Bleaching.—Dr. A. Kielmeyer.—These three papers do 
not admit of useful abstraction. 

Determination of Potassa and Soda in Minerals. 
•—W. Knop and J. Hazard.—The authors dissolve in 
hydrofluoric acid, evaporate, drench the residue with con¬ 
centrated sulphuric acid, thus removing the bulk of the 
silica as silicon fluoride. The sulphuric acid is then eva¬ 
porated off, the dry residue moistened with five or six 
drops of concentrated sulphuric acid, heated, drenched 
with 150 c.c. water, and barium hydrate added till red 
litmus-paper is turned distinctly blue. The mixture of 
barium sulphate, silica, alumina, magnesia, and ferric 
oxide is then filtered off and well washed. The filtrate is 
evaporated to dryness, adding, when it is concentrated 
down to about 200 c.c., a few grammes of dry ammonium 
sesquicarbonate. When perfectly dry the residue of 
barium and calcium carbonate is extracted successively 
fifteen times, each time with 20 c.c. water, the liquid 
being each time filtered through a small filter of 3 to 
4 c.m. diameter into a platinum capsule, and evaporated 
to dryness. The residue is drenched again with 20 c.c. 
water, the water is decanted through a similar fresh filter, 
and the solution—after it has deposited a little barium 
carbonate with some alumina and iron—is collected along 
with the washings in a fresh platinum capsule. The 
alkaline carbonate, to which a few more granules of am¬ 
monium carbonate have been added, is again dissolved in 
20 c.c. water, observing that no residue remains. The 
liquid is then neutralised with hydrochloric acid, evapo¬ 
rated, the chlorides dried strongly, and the potassium and 
sodium separated by means uf platinum chloride.—Chem. 
Central Blatt. 

Moniteur Scientifique, Quesneville. 
November, 1879. 

On Nitrification.—R. Warington.—From the Journal 
of the Chemical Society. 

Manufacture of Carbonate of Potash by Leblanc’s 
Process.—Dr. A. Blugel.—The conditions of this manu¬ 
facture differ from those of the manufacture of soda, on 
account of the higher price of the raw material, the 
greater volatility of potassium compounds at high tem¬ 

peratures, the slight solubility of potassium sulphate 
concentrated solutions of potassium carbonate, and the 
non-formation of mother-liquors in the course of the ma¬ 
nufacture. It is remarked that if a certain English coal, 
known as “ Ryhope peas,” be employed, ferro-cyanide is 
obtainable up to 1 per cent. 

Preparation of Nitro-glycerin.—H. Boutmy.—Not 
capable of useful abstraction. 

On Aurin.—R. S. Dale and C. Schorlemmer.—From 
the Journal of the Chemical Society. 

The Phosphates of Lime of Quercy.— M. Rey- 
Lescure.—An account of the geological position of these 
deposits, the accompanying fossils, &c. 

Origin of Phosphorus in its Various Deposits, and 
in particular in those of Quercy.—M. Daubree.—The 
author holds that phosphorus, notwithstanding its associ¬ 
ation with fossil bones, is of profound and inorganic origin, 
its-chief source being the eruptive rocks. Meteorites also 
supply proof of the general distribution of phosphorus in 
the celestial spaces. 

Researches on Amblygonite, and the means of its 
Utilisation in Agriculture.—M. le Baron P. Thenard.— 
The substance operated upon contained— 

Phosphoric acid.39'oo 
Alumina .25-66 
Ferric oxide. .. .. 171 
Lime . i-io 

Insoluble matter.10-55 
Lithia, potassa, soda, &c. 21-98 

100*00 

The alumina and the phosphoric acid may be separated 
from each other, in presence of an excess of sulphuric 
acid, at 6o° (B. ?); but whilst the alumina forms a per¬ 
sulphate insoluble in sulphuric acid, and very slightly 
soluble in cold water, the phosphoric acid forms a liquid 
sulpho-conjugated acid. The separation is therefore 
effected by decanting the sulpho-phosphoric acid and 
washing the persulphate of alumina. 

Acftive Matter of Malt, or Maltin and Diastase.— 
M. Dubrunfaut.—The author ascribes the following pro¬ 
perties to the diastase of Payen. It exists in malt to the 
extent of one- to two-thousandths ; it liquefies 2000 times 
its weight of starch ; it is free from nitrogen, and sacchari¬ 
fies 2000 times its weight of starch (according to Guerin 
only 15 times). It has no rotatory power; is soluble in 
weak alcohol, but insoluble in anhydrous alcohol, and not 
affeded by this liquid. It is not altered on solution in 
water at 750, but is modified at ioo°. Its maximum of 
activity is at 750. Maltin, on the other hand, exists in 
malt to the extent of 1 part in 100 ; it liquefies two hun¬ 
dred thousand times its weight of starch ; it contains 
from 0-07 to o-o8 of nitrogen, saccharifies a hundred times 
weight of starch, and possesses a strong lsevo-rotatory 
power ; it dissolves in alcohol at 40 to 50 per cent, but is 
insoluble in, though modified by, strong alcohol. Its 
maximum adivity is below 50°, and it exists not merely in 
cereals, but in many potable waters. 

Extrads from the Transadions of the Chemical 
Society of Geneva.—These extrads consist of “ Certain 
Derivatives of the Aromatic Ketones,” MM. Friedel, 
Crafts, Ador, and Billiet; “ On Alizarin Blue,” C. 
Graebe; ‘‘On Naphtho-picric Acid,” M. Bourcart; 
“ On Sulpho-Alizaric Acid,” M. Bourcart; “ Constitution 
and Certain Derivatives of Desoxalic Acid,” H. Brunner; 
“ Attempts to prepare the Tertiary Bases in which an 
Atom of Nitrogen is linked by its Three Affinities to 
Atoms of Carbon differently conneded among themselves,” 
H. Bungener; “Chemical and Physical Study of Soils 
suitable for the Establishment of a Cemetery,” L. Los- 
sier; “New Method of the Synthesis of Ketons,” G. de 
Becchi; “ Solubility of certain Hydrocarbons and other 
Aromatic Substances of High Boiling-points in Alcohol 
and Toluen,” G. de Becchi. 
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Composition of certain Complex Oxides of Cobalt 
and Nickel.—T. Bayley.—From the Proceedings of the 
Royal Irish Academy. 

New Process of Manufacturing Manure with Fresh 
Urine.—Raoul Brulle.-—The author’s process, which has 
been patented, is the absorption of urine by recently baked 
gypsum. 

The Height of “ Speciality ”—Lourdes-water dialysed 
by M. Bravais. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 8, October 23, 1879. 

Researches on the Constitution of the Ferric Hy¬ 
drates.—Dr. D. Tommasi.—It appears that all these hy¬ 
drates may be arranged in two series, respectively isomeric, 
the red and the yellow. The former are obtained by pre¬ 
cipitating a ferric salt by potassa, soda, or ammonia. 
When calcined they present the phenomenon of incan¬ 
descence ; they dissolve readily, even in the weakest 
acids. Ferric chloride dissolves them in quantity, and the 
solution gives a precipitate of ferric hydrate on the addi¬ 
tion of potassium sulphate or sulphuric acid. They are 
dehydrated on boiling with water. The yellow hydrates 
are obtained by oxidising ferrous hydrate or carbonate or 
magnetic hydrate. If these hydrates are calcined they 
do not display incandescence ; they are sparingly soluble 
in acids, whether dilute or concentrated; they are not 
attacked by ferric chloride; if boiled in water they only 
lose two molecules of water, retaining the third, even if 
boiled in a concentrated solution of calcium chloride. It 
is possible that not merely the ferric salts but also the 
compounds of chrome and aluminium may exist in these 
two modifications. If the two ferric chlorides are treated 
with silver nitrate, the one precipitates all its chlorine, 
whilst the other gives up 4 atoms at first and the two 
others afterwards. In a similar manner the blue chromium 
chloride gives up all its chlorine at once, whilst the green 
chloride gives up two-thirds at first and the remainder 
afterwards. There ought to exist two ferric sulphates 
corresponding to the two chromic sulphates. The two 
latter are distinguished not merely by their colour, but by 
the faCt that the blue sulphate gives up all its acid to 
baryta, whilst the green sulphate retains a part. 

Report on the Methods of Elearic Illumination.— 
M. Tommasi.—The author points out the disadvantages 
both of the Bunsen battery and of the dynamo-elearic 
machine as employed for the produaion of the elearic 
light, and proposes a new battery—a modification of that 
of Bunsen—which can be worked at 7 centimes per hour 
per element, whilst a similar intensity, obtained with the 
dynamo-elearic machine, costs ig centimes. The main¬ 
tenance of xo burners with the common Bunsen battery 
costs 50 centimes per hour; with the magneto-elearic 
machine 25 centimes, and with the Tommasi battery 
13 centimes. An equal light produced by means of gas 
at 30 centimes per cubic metre would cost 42 centimes. 

Transaaions of the Imperial Academy of Sciences 
of Vienna.—Mineralogical notes on apophyllite, chabasie, 
plagioclase, and nephrite. 

Die Chemische Industrie. 
No. 8, September, 1879. 

Apparatus for Concentrating Sulphuric Acid.—J. 
Stroof.—The author shows that the apparatus of Prentice, 
whose patent is worked by Messrs. Johnson and Matthey, 
is far superior to all others. If its performance is taken 
as 100, that of Faure and Kessler, at equal cost, is 7g, that 
of Desmontis Quennessen and Le Brun 76, and that of the 
old construdtion only 38. 

Behaviour of the Acids of Nitrogen with Sulphuric 
Acid.—Dr. G. Lunge.—Already noticed. 

Determination of the Value of Superphosphates. 
—H. Albert and F. Siegfried.—The authors have aban¬ 
doned the use of ammonium tartrate for dissolving the 
reverted phosphates, as they find that the aftion of am¬ 
monium citrate at equal temperatures and in equal times 
is more satisfactory. They find a temperature of 170 to 
200 preferable.—Zeitschrift fur Anal. Chemie. 

Annales de Chimie et de Physique, 
October, 1879. 

Laws of Dispersion of the Dark Thermic Rays 
and Measurement of their Wave-Lengths. — M. 
Mouton.—This long and important memoir, of which the 
first part is here inserted, does not admit of useful ab¬ 
straction. 

Action of Water upon Metallic Sulphides.—MM. 
de Clermont and Frommel.—The decomposition of me¬ 
tallic sulphides in presence of boiling water is a disso¬ 
ciation of the hydrates of these sulphides effected by 
heat. The authors prove experimentally that prior to 
decomposition the sulphides exist as hydrates. 

Refrigerating Power of Air at High Pressures.— 
M. Aime Witz.—A mathematical paper, not susceptible 
of useful abstraction. 

Researches on the Colouring Matters of Madder. 
—M. A. Rosenstiehl.—(Fourth and concluding part.) — 
In this memoir the author describes purpuroxanthin. 

Reversion of Superphosphates.—M. H. Joulie.— 
The author maintains that superphosphates, even when 
containing much iron and alumina, if prepared with a 
sufficient quantity of acid, do not undergo a reversion of 
their assimilable phosphoric acid, but they are apt to re¬ 
main in a paste-like state. If the dose of acid is smaller, 
and the acfiion incomplete, the mass dries better, but the 
assimilable phosphoric acid undergoes reversion. The 
addition to the superphosphates of calcium carbonate 
determines immediately the same phenomenon. 

Chemical Researches on the Ligneous Papilion- 
aceae.—MM. P. Fliche and L. Grandeau.—Plants be¬ 
longing to one and the same family and growing on the 
same soil differ notably in the quantity and distribution 
of the starch, in the quantity of the ash, and in that of 
nitrogen. The percentage composition of the ash varies 
within still wider limits. The nearer genera approach 
each other the smaller are their chemical differences. 

Annalen der Physik und. Chemie. 
No. 10, 1879. 

On Newton’s Dust-Rings.—E. Lommel.—An exten¬ 
sive paper, not capable of useful abstraction. 

On the Law of Stokes.—E. Lommel.—The autho 
agrees with E. Becquerel, who approves of the conclu¬ 
sion of Lamansky, that the law of Stokes is of universal 
validity. The experiments of Lamansky, though accurate, 
merely prove that the mean refrangibility of the light of 
fluorescence is less than the mean refrangibility of the 
exciting light. 

The Specffrum of Oxygen.—A. Wiillner.—A criticism 
of the researches of Paalzow, who, in Odtober, 1878, com¬ 
municated to the Berlin Academy of Sciences the descrip¬ 
tion of an oxygen spedtrum, consisting essentially of five 
lines. 

Behaviour of Electricity in Attenuated Gases.— 
F. Narr.—The author considers it indubitable that the 
process of eradication cannot be alone explained by the 
presence of dust, mercurial vapour, or watery vapour. 

EleCtro-magnetic Rotation of the Plane of Polar¬ 
isation of Light in Gases.—A. Kundt and W. C. Ront- 
gen.—The authors show experimentally that air, oxygen, 
nitrogen, carbonic oxide, carbonic acid, coal-gas, ethylen, 
and marsh-gas display a rotation of the plane of polari- 
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sation in the diredtion of the positive current, like water 
and carbon disulphide. The magnitude of the rotation 
differs manifestly for different gases, other conditions 
being equal. 

Theory of the Poles of a Bar-Magnet.—E. Riecke. 
—An extensive, mathematical paper, not susceptible of 
useful abridgment. 

Constant Batteries of Bunsen, Grove, and Daniell, 
especially on the Dependence of their Eledtromo- 
toric Force on the Concentration of the Liquids.—Carl 
Fromme.—In a Bunsen element the concentration of the 
nitric acid has a greater influence than in Groves. The 
stronger the acid the stronger is the current. 

Changes of Density in Steel on Hardening.—Carl 
Fromme.—The hardening of steel is followed by a de¬ 
crease of its specific gravity. 

Journal de Pharmacie et de Chimie. 
Odtober, 1879. 

Adtions of Life without Air; their Influence on 
the Chemical Phenomena of Respiration.—M. Pas¬ 
teur.—The author is led to believe that in the animal 
economy there take place phenomena of the same order 
as in fermentation. Oxygen adts not only by effedting 
combustions, but gives to the cellules an adtivity whence 
they derive the power of adtion beyond the influence of 
free oxygen, in the manner of the ferment-cells. Diredt 
combustions are of little importance. 

Chemical Constitution of the Alkaline Amalgams. 
—M. Berthelot.—Already noticed. 

Constitution and Properties of Dialysed Iron.—M. 
Personne.—The author shows the insolubility of this 
dialysed iron in the gastric juice. 

Constitution of Bodies.—A sketch of some of the 
recent researches of Mr. N. Lockyer. 

New Condensation Hygrometer.—M. Alluard. 

The remaining papers in this issue are either purely 
pharmaceutical or are reprints of matter already noticed 
from other sources. 

Chemiker Zeitung. 
No. 40, 1879. 

At the meeting of the “ International Association 
against the Pollution of Rivers, Soil, and Air,” Professor 
Vogt, of Bern, declared that according to his experiments 
the west side of a house was the warmest, upon which 
followed, in a decreasing series, the east, south, and north. 
Baron v. Podenils explained his system of dealing with 
foecal matters. He concentrates by heat, and forces the 
produdts of combustion through the mass. 

At the meeting of Naturalists and Physicians held at 
Baden-Baden, Prof. Herman, of Zurich, emphatically de¬ 
nounced the anti-vivisedtion outcry ; Prof. Delffs held a 
lengthy speech on the behaviour of hydrogen sulphide 
with the heavy metals; Prof. Schwarz, of Graz, gave an 
account of the “ Coloured Derivatives of Orcin,” and Dr. 
Fithia described a fourth mono-nitrophenol; Dr. Briihl 
spoke on the exploration of chemical constitution by 
physical means, a problem which, he maintained, cannot 
be solved by purely chemical procedures. He proposes 
the law that the non-saturated compounds possess a mole¬ 
cular refradtion apparently too great, the excess above the 
calculated value being proportional to the number of mani¬ 
fold combinations of adjacent atoms. 

Decrease of Volume in the Formation and De¬ 
composition of Aqueous Solutions.—M. Miiller-Erz- 
bach.—When bodies, solid or liquid, combine with water 
contraction takes place in almost every instance. In the 
mutual decomposition of aqueous solutions the contrac- 
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tion is greater the greater the intensity of the chemical 
adtion.—Client. Central-Blatt. 

Gay Lussac’s Hyponitric Acid.—According to H. 
Goldschmidt this acid is non-existent. The fumes given 
off on heating aqua-regia consist of a mixture of chloride 
and nitrosyl-chloride.— Client. Central-Blatt. 

Qualitative Test for Traces of Mercury.—Ed. 
Teuber.—The material, dry and finely powdered, is mixed 
with well ignited iron filings and a little red-lead. The 
mixture is placed in a crucible upon a layer of red-lead, 
and covered with a layer of iron-filings. The lid of the 
crucible is so arranged that all the fumes given off on 
heating the capsule must impinge upon the bottom of a 
small gold capsule filled with cold water. Traces of mer¬ 
cury down to o'oooi grm. may thus be detedted.— Oest. 
Zeitshchrift Berg, and Huttenw. 

Limits of the Delectability of Carbonic Oxide.— 
Dr. W. Hempel — See Zeitshchrift Anal. Chemie, xviii., 
P- 399- 

Determination of Commercial Nitrates.—J.de Molins. 
—The author heats along with potassium hydrate and sul¬ 
phur. The entire nitrogen of the nitrate is converted into 
ammonia.—Monit. Prod. Chim. 

No. 41, 1879. 

Distillation of Sulphur with Superheated Steam. 
—Dr. Gerlach.—The author distils sulphur ores in super¬ 
heated steam in an apparatus figured in the text, and effedts 
a very considerable increase in the yield as compared with 
the calcarone. 

On the Right Use of Chemical Symbols.—Prof. 
Kraut.—The author urges that except where the consti¬ 
tution of a compound is investigated, the dualistic nota¬ 
tion of Berzelius should be used, the atomic weights of 
the elements being of course corredted. 

Congress on Patent Law.—The most important sug¬ 
gestion made is that patents should be granted for che¬ 
mical produdts, and not merely as, according to the 
German law, for the processes by which they are pre¬ 
pared. 

New Method for the Detection of Foreign Fats in 
Butter.—Dr. J. Kottstorfer.—See Zeitslicrift Anal. 
Chemie., xviii., p. 431. 

. Determination of Nitrates in Highly Diluted Solu¬ 
tions. A. R. Leeds.—For the detedtion of traces of the 
oxides of nitrogen by redudiion with iron in alkaline solu¬ 
tions the use of caoutchouc stoppers should be avoided. 
After the introdudtion of the reducing ingredients water 
should be distilled out of the apparatus as long as traces 
of ammonia can be detedted in the distillate, and not till 
then should the substance under examination be intro¬ 
duced into the retort.—Z eitsclirift Anal. Chemie.. xviii 
p. 428. 

Determination of Caustic Lime in Samples of 
Crude Burnt Lime.—Dr. H. Bodenbender and Dr. E. 
Ihlee.—The authors^prefer thepnethod of Grandeau. The 
sample is dissolved in moderately concentrated ammo¬ 
nium nitrate, and the lime thus dissolved is precipitated 
with ammonium oxalatq.—Zeitsclirift Riibenz. Ind. 

Detection of Traces of Nitric Acid or Nitrates in 
Presence of Large Quantities of Nitrous Acid or 
Nitrites.—A. Piccini.—The substance in question is 
dissolved in water along with a sufficient quantity of urea, 
and this liqtiid is gradually added to a solution of urea 
and diluted sulphuric acid. When the reaction is over 
starch-paste and iodide of potassium are added, and if on 
the introdudtion of granulated zinc a blue colour appears 
a nitrate was present.—Rev. Scient. Ind. 

Examination of Milk.—H. Ohm.—Thirty grms. well* 
burnt and powdered gypsum are worked up with the milk 
to a stiff paste at the time of its setting. Milk of 1-030 
sp. gr. at 150 C. congealed in 10 hours, with the addi:ion 
of 25 per cent of water in 2 hours, with 50 per cent in 
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go minutes, and with 75 per cent in 40 minutes. Milk 
skimmed after standing for 24 hours, spec. gr. 1-033, con¬ 
gealed in 4 hours, with 50 per cent water in 1 hour, and 
with 75 per cent in 30 minutes.—Arch. Pharrn., xii., 211. 

Detection of Phosphates.—H. Hager.—The substance 
—food, drinks, excretions, contents of the stomach, &c.— 
are mixed with basic acetate of lead to remove hydrogen 
sulphide, and a part of the mixture is then well shaken 
up with ether in a glass, which is then closed with a cork, 
in which is inserted a strip of parchment-paper moistened 
with silver nitrate. If phosphorus is present the paper is 
quickly turned a lustrous metallic black.—Pharm. C. H., 
xvii., p.327. 

MISCELLANEOUS. 

The Physical Society.—In addition to the papers 
announced in our last issue to be read at the meeting 
to-morrow, Dr. Guthrie, F.R.S., will read a paper on 
“ Prof. Pisa.ni’s experiments on the Incandescence of 
Eledtrodes.” 

Society of Arts.—The Programme of this Society for 
its 126th Session has just been issued. It gives a list of 
the Papers and Ledures for the Session, so far as they 
have been arranged. The following are the papers to be 
read at the evening meetings previous to Christmas:— 
November 26—“ Suggestions for Dealing with the Sewage 
of London,” by Major-General H. Y. D. Scott, C.B., 
F.R.S. December 3—” Apprenticeship : Scientific and 
Unscientific,” by Sylvanus P. Thompson, D.Sc., Professor 
of Applied Physics at University College, Bristol. Decem¬ 
ber xo—“Art Vestiges in Afghanistan; the Results of 
Some Recent Explorations in the Jellalabad Valley,” by 
William Simpson. December 17—“ The Panama Canal,” 
by Captain Bedford Pim, R.N., M.P. The dates of the 
Papers after Christmas are not announced, but the fol¬ 
lowing are among the subje&s to be treated :—“ Domestic 
Poisons,” by Plenry Carr; “ Gas Furnaces and Kilns for 
Burning Pottery,” by Herbert Guthrie, C.E. ; “The 
Utilisation of Slag,” by Charles Wood; “Art in Japan,” 
by C. Pfoundes; “The Trade and Commerce of the 
Yenisei,” by Henry Seebohm ; “ Modern Autographic 
Printing Processes,” by Thomas Bolas, F.C.S.; “The 
History of the Art of Bookbinding,” by Henry B. Wheatley, 
F.S.A.; “ Art Ironwork,” by J. W. Singer; “ The History 
of Musical Pitch,” by A. J. Ellis, F.R.S. : “ The Recent 
History of Explosive Agents,” by Professor Abel, C.B., 
F.R.S.; “ Ireland and its Resources,” by C. G. W. Lock; 
“ The Future of Epping Forest,” by William Paul, F.L.S. 
Three courses of “ Cantor Ledtures ” are to be given. The 
First Course is by Dr. Charles Graham, F.C.S., F.I.C. 
Professor of Chemical Technology at University College, 
London, on “ The Chemistry of Bread and Bread-making.” 
The Second on the “ Manufadture of India-rubber and 
Gutta-percha,” by Thomas Bolas, F.C.S. The Third by 
R. W. Edis, F.S.A., “Art Decoration and Furniture.” 
The first meeting of the Session will be held on the 19th 
inst., when the Opening Address will be delivered by 
Lord Alfred S. Churchill, Chairman of the Council. 

NOTES AND QUERIES. 

Chemical News, 
Nov. 7,1879. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connedted with 

Patents, &c., condudted. 

Prospedtuses and full particulars on application to Prof Gardnsr 
at Berners College, 44, Berners-street W. 

MINERALOGY AND GEOLOGY. 

NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 
prices. New List of Minerals for Chemical Purposes, Manufaaures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sedtions 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
Apparatus, and Materials. Also Implements and Appliances for 
pradtical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists, 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 
London. 

WILLIAM AND WILLIAM T. FIELD, 
A/T ANUFACTURERS of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. ALo all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on ADolication. 

TESTIMONIAL. 
“We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, See., manufaaured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfadtion. We recommend 
them to the Chemical Trade, believing there is nothing better in tiie 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 

TIPTON, STAFFORDSHIRE. 

^Abater-Glass, or Soluble Silicates of Soda 
* * and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY'S, Ardwick Chemical 
Works Manchester. 

TDOYAL POLYTECHNIC.-GHOST 
ILLUSIONS; The Puzzled Artist, The Knight Watching 

his Armour, daily by Mr. J. L. King.—THE PHYSIOSCOPE, 
MICROSCOPE, KALEIDOSCOPE, CHROMATROPES, &c 
-EDISON’S LOUD SPEAKING TELEPHONE, demonstrated 
by Mr. T. C. Hepworth.—The latest and most wonderful invention in 
DIVING, Fleuss’s Apparatus, enabling the Diver to remain under 
water any length of time, without any assistance from or connedtion 
with the surface, demonstrated in the Large Tank by the Inventor,— 
THE CHEMISTRY OF COAL, an Experimental Ledture, and 
FLASHING SIGNALS, by Mr. J. L. King.—CAVES AND 
CREVICES, by Mr. T. C. Hepworth—INSTRUMENTAL CON¬ 
CERT by the talented Mdlles. and Master Paggi. — GRAND 
POPULAR VOCAL COCERT under the diredtion of Mr. Stedman, 
every Monday at 9. Admission to the Institution is. Open 10 till 1, 
2 till 5, and 6 till 10. 
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Chlorophyll.—Can anyone say where chlorophyll may be obtained 
in quantity?—Chlor. 
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A. McDougall.—The process has not yet been published. No parti¬ 
culars are known. 

“ Address to Students," C.N., Sept. 12,1879.—The Editor wishes to 
remove an impression which prevails respedting the authority for the 
case given of the student who carried off the B.A. prize as well as 
Honours in Chemistry by dint of an excellent memory. This case 
was not given on the authority of Professor Huxley, but on that of 
the writer of the article. 
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THE PERIODIC LAW OF THE CHEMICAL 

ELEMENTS.* 

By D. MENDELEEF. 

Although seven years have passed since these thoughts 
absorbed any attention ; although other occupations! have 
drawn my attention from the problem of the elements, 
which was always getting nearer solution ; in short, 
although I might wish to put this question otherwise than 
I did seven years ago, still I keep to the same firm con¬ 
viction that I formerly had on the importance and value 
of the theorems on which my memoir is based ; and this 
is why I am so gratified to see my ideas exposed to the 
appreciation of the learned. Several occurrences have 
aided to make some of the logical consequences of the 
periodic law popular. 

1st. The law I announced has been considered as a 
repetition in another form of what has already been 
said by others. The article in the Berichte der 
Deutschen Chemischen Gesellschaft, 1874, p. 348, treats 
only of the question of priority. It is now certain 
that the periodic law offers consequences that the old 
system had scarcely ventured to foresee. Formerly it was 
only a grouping, a scheme, a subordination to a given faCt; 
while the periodic law furnishes the faCts, and tends to 
strengthen the philosophical question, which brings to 
light the mysterious nature of the elements. This 
tendency is of the same category as Prout’s law, with the 
essential difference that Prout’s law is arithmetical, and 
that the periodic law exhausts itself in connecting the 
mechanical and philosophical laws which form the charac¬ 
ter and glory of the exaCt sciences. It proclaims loudly 
that the nature of the elements depends above all on 
their mass, and it considers this function as periodic. 
The formula of the law might be changed ; a greater ap¬ 
preciation of this function will be found ; but, I believe that 
the original idea of the periodic law will remain, because it 
is opposed to the primitive notion that the nature of ele¬ 
ments depends on unknown causes, and noton their mass. 
In 1872 to 1877 Gustavson and Palitzine showed that even 
the coefficients of simple substitution depend on the 
atomic weight of elements, in the sense which is in ac¬ 
cordance with the periodic law. 

2ndly. The periodic law requires changes in thejatomic 
weights of many elements yet incompletely examined ; 
for example, indium, cerium, yttrium, erbium, didymium, 
&c. Before the existence of this law there was no reason 
for doubting the generally accepted atomic weights of 

* Considerable attention having been drawn to M. Mendeleef’s 
memoir “ On the Periodic Law of the Chemical Elements,” in con¬ 
sequence of the newly discovered elements gallium and scandium 
being apparently identical with his two predicted elements ekalu- 
minium and ekaboron, it has been thought desirable to reproduce the 
entire article in the Chemical News. The present translation is 
from the Moniteur Scientifique, July, 1879, to which periodical it has 
been communicated by M. Mendeleef, who prefaces the memoir by a 
letter. This letter forms the subjedt of the present article; the 
memoir will be commenced nexf week.—Ed. C.N. 

t Touching the compressibility, the dilation, and the resistance of 
gases, the temperature of the upper layers of the atmosphere, 
aerostatics, researches on the origin of petroleum, See. 

these elements. At present, since the researches of Ram- 
melsberg, Roscoe, Cle.ve, Hoglund, Hildebrand, and others, 
have led to the same conclusion as that which is derived 
from the periodic law, it becomes incontestable that it 
shows us the truth, which is in faCl its support. 

3rdly. The periodic law has given the first chance of 
predicting not only unknown elements, but also of deter¬ 
mining the chemical and physical properties of simple 
bodies still to be discovered, and those of their 
compounds. The discovery of gallium by M. Lecoq de 
Boisbaudran, whom I have now the honour of counting as 
a friend, may be considered as the inauguration of the 
periodic law, and reckoned amongst the brilliant pages in 
the annals of science. The properties announced in the 
Comptes Rendus, Nov. 22, 1875, have been confirmed by 
after study. It will be enough to mention four—the 
formation of gallium alum, the equivalent of the oxide, 
the specific gravity of the metal (5-9), and the atomic 
weight of the element. 

It must be admitted that before the periodic law there 
was no possibility of a similar prediction. It is here to 
the point to direct attention to the faCt that the fusing- 
point of gallium is so low that it melts at the heat of the 
hand. This property might be considered as foreseen, 
but that is not the case ; it suffices to look at the following 
series :— 

Mg A1 Si P S Cl 
Zn Ga — As Be Br 
Cd In Sn . Sb Te I 

It is evident that in the group Mg, Zn, Cd, the most re¬ 
fractory element (Mg) has the lowest atomic weight; but 
in the groups commencing with -S and Cl the most diffi¬ 
cultly fusible bodies are the heaviest. In a transitory 
group, as Al, Ga, In, it is necessary to notice an inter¬ 
mediate faCt, the extremes, that is, the heaviest (In) and 
the lightest (Al) should be less fusible than the middle 
one, as it is in reality. I would further remark that a 
property such as the fusion-point is characterised chiefly 
by the molecular weight and not by the atomic weight. 

If we had a variation of solid sulphur, not as SVI (or per¬ 

haps heavier, as S n) but Sn , which form it acquires at 8oo°, 
its boiling- and fusion-point would have been much lower. 

In the same way, ozone, Oni, will condense much more 

easily than oxygen, On . Experiments made in our labo¬ 
ratory confirm this faCt. 

The three circumstances mentioned have obliged che¬ 
mists to direct their attention, distracted by the brilliant 
material acquisitions which distinguish our epoch, towards 
the periodic law. I ought now myself to complete what 
is still wanting on this subject, but for the time being I am 
occupied with other matters, and I should leave the care 
of developing this question to the future and to new forces, 
which will I hope endeavour to bring as the first fruits of 
the periodic law a new philosophical order, in fixing it by 
pillars strengthened by new experiments, so as to give 
greater stability to the edifice already begun. I will add 
but three brief observations :— 

1st. The best way of drawing up the table of elements, 
so as to show the periodic relations, will, I think, be :_ 

Typical Elements. 

I. II. in. IV. V. VI. VII 
H 

Li Be B C N O F 
Na 

Odd Elements. 
Even Elements. -1- 

r~ 
III. V. VI. 

I. II. III. IV. V. VI. VII 1. II. IV. VII. VIII — — — 

— — — 
Ti 

— — — r- -  -N Mg Al Si P s Cl 
K Ca — V Cr Mn Fe Co Ni Cu Zn Ga — As Se Br 
Rb Sr Yt Zr Nb Mo — Ru Rh Pd Ag Cd In Sn Sb Fe I 
Cs Ba La Ce — — — — _ _ — _ _ _ 
— — Er Di (?) Ta W — Os Ir Pt Au Hg Tl Pb Bi 
— — — Th — Ur — — —— _ _ _ ___ 
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The Roman figures show the groups or the forms of to offer our readers extradts from a letter to Colonel Ross, 
combination. 

2nd. With regard to new elements recently discovered, 
I think it necessary to keep silence. Of late years metals 
have been born and have died, such as Davyum, Mosan- 
drium, &c.; this shows the necessity of caution. It is 
only necessary to mention Marignac’s ytterbium (Archives 
des Sciences Physiques et Naturelles, 1878, Nov. 15, 
No. 251), because the name of the investigator is itself 
sufficient guarantee. But, after announcement of the 
series of new metals of Delafontaine, he h mself asked 
that someone else should make fresh researches in such 
an inaccessible region as gadolmite. One can still say the 
same of oxide of didymium; it should be re-examined. 
The absorption-bands of solutions and the equivalents of 
oxides are not sufficiently sure to show the individuality 
of elements; because, in different degrees of oxidation 
and in salts of different basicity, the absorption-bands and 
the equivalents of oxides can be heterogeneous for the same 
elements, as, for instance, in cerium, uranium, iron, 
chromium, &c. 

3rd. I should like to fix the attention of chemists on 
the three principles which aie demonstrated in the last 
chapter, and also on the consequences which are adduced 
from their stridt application to organic compounds (above 
all not saturated) : by their aid we do without hypotheses, 
we explain cases of isomerism, and we obtain new conse¬ 
quences as yet unexplained. 

D. Mendeleef. 

(To be continued.) 

THE ALLEGED DECOMPOSITION OF CHORINE. 

Dr. H. Endemann, who has written an article in the 
Journal of the American Chemical Society entitled “ A 
Review of the Latest Investigations on the Dissociation 
of the Elements at High Temperatures,” publishes the 
following letter from Prof. Meyer :— 

“ Zurich, d 28 Sept., 1879. 

" Sehr Geehbter Herr,—In Erwiederung auf Ihr 
geehrtes Schreiben vom 12 Sept., theile ich Ihntn mit, dass 
die Mittheilungen der englischen Journale ueber meine 
Arbeiten welche ueber Gewinnung von Sauerstoff aus Chlor 
berichten, ohne mein Wissen und gegen meinen Willen 
veroeff-nthcht sind, und das diese Mittheilungen in wesent- 
lichen Pankten voellig inkorrekt sind.—Hochachtungsvoll, 

“ Prof. Victor Meyer.” 

[Translation.] 
“ Zurich, September 28,1879. 

“ Dear Sir,—In reply to your favour of September 12th, 
I would state that the communications in the English 
journals concerning my investigations which report the 
Separation of oxygen from chlorine, have been published 
Without my knowledge and against my wishes, and that 
the said communications are entirely incorredt in essential 
particulars.—Respectfully, 

“ Prof. Victor Meyer.” 

BLOWPIPE ANALYSIS. 

The increasing appreciation of the value of Blowpipe 
Analysis in England is shown by the recent publication 
of the translation of another German work on the sub¬ 
ject by one of our first scientific publishers, Messrs. 
Macmillan. 

We shall take an early opportunity of reviewing this 
little work by Herr Landauer, of Brunswick, who lately 
visited England at the head of a sanitary commission 
sent here by that State, but meantime have the pleasure 

whose contributions on the subject have so often appeared 
in this journal. The writer of this letter, whose name 
we are not at present at libeitv to communicate, is 
obviously one well acquainted with the subject, but we 
may mention that he is a credit to a body of scientific 
officers who are admitted throughout Europe to be a credit 
to this country, the Corps of Royal Engineers. 

“ Point de Galle, Ceylon, 
“ Sept. 13th, 1879. 

11 Dear Sir,—I have to acknowledge your let er, with 
thanks tor the information it contained. I long since saw 
notices of your new system of Blowpipe Analysis, one 
stating that your work was the best English authority on 
the subjeCt. It was only recently that I got out “ Griffin’s 
Handicraft,” and going over the list of your apparatus I 
saw that your method must be something very different 
from the old, so I ordered out a special box both for the 
blowpipe and separately for the wet way. Your book 
came to hand afterwards. There is no question that 
your method is greatly superior to Planner’s, which I 
think may be considered out of date, and that it is a 
powerful and logical mode of chemical analysis. . . . 
I was greatly pleased both with boric and phosphoric 
acid as vehicles of decomposition, and especially so with 
the lime borate balls. . . . Your book I found ex¬ 
tremely interesting, as one written by an enthusiastic 
master of his subject can hardly fail to be. From your 
going to publish an epitome, it is evident that you think 
with myself that Spon’s edition is rather too bulky. 
. . . The chapter on flame, apparatus, reagents, 
manipulation can hardly be better, being very intelligible 
and practical. The apparatus is a great advance on the 
old kinds. . . . The chapter on colour seems to me to 
be not in the right place, but I have not as yet made any 
particular use of analysis by colour. ... I generally 
go when in search of information to the next chapter, 
where the ordinary metals and bases are dealt with. This 
is very clear throughout, and easily woiked from. . . 
The last half of jour hook appeals to three classes of in¬ 
vestigators. It might, tneretore, form usefully three 
divisions—one for mineralogists, who would be chiefly 
geologists and engineers; the next to relate to metals 
intended for the iUidance of chemists and manulaClurers ; 
and the third for the use of farmers. This division 
would be very convenient, because one generally employs 
the blowpipe according to locality, and oftener for some 
specific branch than for mere study of the multitudinous 
specimens, seldom found in any number together out of a 
cabinet or museum. As to the chapter on farming, it 
almost seems necessary to follow the order of some text¬ 
book : “ Chuich’s Laboratory Guide” (Macmillan) is one of 
the best on agriculturul chemistry that I know. What is 
required would be to show seriatim how all that he accom¬ 
plishes in the wet way can be attained by the blowpipe, 
including the physical properties of the soil. The best 
way of in>uring this would be to go right through the 
book, altering it in brief to blowpipe methods. At pre¬ 
sent one has to do this each time, wading backwards 
and forwards through descriptions in pyrology intended 
for the general student till a result of some kind is 
obtained. ... A working chapter on the blowpipe 
applied to agricultural chemistry would supply a great 
want. ... I am more familiar with the wet pro¬ 
cesses, and as Church lays down very complete instruc¬ 
tions can depend upon what I would obtain by this 
method. But there is no reason except this, I think, for 
considering the wet way preferable ; in fadt, the blowpipe 
system now rests upon exadtly the same numerical basis 
the other does, and the apparatus is much more compadt, 
manageable, and cheap. 

“ There are, however, processes, such as the volumetric 
analysis of water, or the analysis of water generally, 
which do not appear to come within the scope of the 
blowpipe.—Yours very faithfully, 

"A. F. F.” 
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ON THE VAPOUR-DENSITIES OF 

PEROXIDE OF NITROGEN, FORMIC ACID, 

ACETIC ACID, AND PERCHLORIDE OF 

PHOSPHORUS. 

By J. WILLARD GIBBS. 

(Continued from p. 224.) 

Peroxide of Nitrogen.—If we take the constants of the 
equation for this substance from the paper already cited,” 
we have— 

15-89(0- 1-589) 

(3-178-Dj* 
. 3118 6- +\ogp- 12-451, (10) 
tc + 273 

tc denoting the temperature on the centigrade scale. The 
numbers 3-178 and 1-589 represent the theoretical densities 
of N204 and N02 respectively. The two other constants 
were determined by the experiments of Deville and Troost. 

The results of these and other experiments at atmo¬ 
spheric pressure, all made by Dumas’s method, are exhi¬ 
bited in Table I. The first three columns give the tem¬ 
perature (centigrade), the pressure (in millimetres of 
mercury),! and the density calculated from the tempera¬ 
ture and pressure by equation (xo). The subsequent 
columns give the densities observed by different authorities, 
and the excess of the observed over the calculated densi¬ 
ties. In the first column of observed densities we have 
one observation by MitscherlichJ (at 100-25°) and five by 
R. Muller.§ The three remaining columns contain each 
the results of a series of experiments by Deville and 
Troost.|| In each series the experiments were made with 
increasing temperatures, and with the same vessel without 
refilling. It should be observed that the results of the 
three series are not regarded by their distinguished authors 
as of equal weight. It is expressly stated that the num¬ 
bers in the two earlier series, and especially in the first, 
may be less exadt. The last series agrees very closely with 
the foimula. It was from this that the constants of the 
formula were determined. The experimen s of series I. 
and II., and those of Mitscherlich and Muller, give some¬ 
what larger values, with a single exception, as is best seen 
in the columns which give the excess of the observed den¬ 
sity. The differences between the different columns are 
far too regular to be attributed to the accidental errors of 
the individual observations, except in the case of the 
experiment at 151-8°, where some accident has evidently 
occurred either in the experiment itself or in the reduction 
of the result. Setting this observation aside, we must 
look for some constant cause for the other discrepancies 
between the different series. 

We can hardly attribute these discrepancies to difference 
in the material employed, or to air or other foreign sub¬ 
stance imperfectly expelled from the flask. For impuri¬ 
ties which increase the density would make the divergence 
between the different series greatest when the densi tes 
are the least, whereas the divergences seem to vanish as 
the density approaches the limiting value. (A similar 
objection would apply to the supposition of any error in 
the determination of the weight of the flask when filled 
with air alone.) But if we should attribute the divergen- 

* See equation (336) on page 339, loc. cit.; also the following equa¬ 
tions in w ich the density is given in terms of the temperature and 
pressure. In comparing ihese equations, it must be observed that in 
(336) the pressur-s are measured in atmospheres, but in this paper in 
millimetres of mercury. 

+ 760 rr.m has been assumed as the pressure of the atmosphere in 
all cases in which the precise pressure is not recorded in the published 
account of the experiments. The figures inserted in the columns of Eressures are in such cases enclosec in parentheses. 7 he same course 

as been followed in the subsequent tables. With respedt to the 
principal series of observations b\ Deville and Troost (series III.), it 
is stated that the barometer varied between 747 and 764 millimetres. 
A difference of 13 millimetres in the pressure would in no case cause 
a difference of 0-005 in the calculated densities. In this series, there¬ 
fore, the er ors due t > this circumstance are not very serious, 

t Pogg Ann , vol. xxix. (-1833), p.220. 
5 Li />. Ann., vol. exxi . (1862), p 15. 
II C<- pl*s Rendus, vol. lxiv. (1867), p. 237. 

ces to an impurity which diminishes the density (as air), 
we should be driven to the conclusion that the first series 
of Deville and Troost gives the most correct results, and 
that all the best attested numbers at temperatures below 
90° are considerably in the wrong. It does not seem 
possible to account for these discrepancies by any causes 
wMcb would apply 10 cases of normal or constant density. 
They are illustrations of the general fa<Sl that when the 
uensity varies rapidly with the temperature, determinations 
of density for the same temperature and pressure by dif¬ 
ferent observers, or different determinations by the same 
observer, exhibit discordances which are entirely of a dif¬ 
ferent order of magnitude from those which occur with 
substances of normal or constant densities, or which occur 
with (he same substance at temperatures at which the 
density approaches a constant value. In some cases such 
results may be accounted for by carelessness on the part 
of the observers, not controlled by a comparison of the 
result with a value already known. But such an explana¬ 
tion is inadequate to explain the general fadt, and evidently 
inadmissible in the present case. 

It is probable that these discrepancies are in part attri¬ 
butable to a circumstance which has been noticed by M. 
Wurtz, in his account of his exper ments upon the vapour- 
density of bromhydrate of amylene, in the following 
words:—“ Le temps pendr.nt lequel la vapeurest maintenue 
a la temperature ou l’on determine la densit6 n’est pas 
sans influence sur les nombres obtenus. C’est ce qui 
result des deux experiences faites a 225 degres avec des 
produits identiques. Dans la premiere, la vapeur a e-e 
oortee rapidement a 225 degres. Dans la seconde elle a 
e e maintenue pendant dix minutes a cette temperature. 
On voit que les nombres trouvds pour les densi'es ont 6te 
fort differents. [The numbers were 4-69 and 3-68 respec¬ 
tively.] Ce resultat ne doit point surprendre si Ton con¬ 
sider que le phenomene de decomposition de la vapeur 
doit absorber de la chaleur. et que les quantites de chaleur 
necessairespourproduireetla dilatation etla decomposition 
ne sauraient etre fournies instantanement.”* 

It is not difficult to form an estimate of the quantities 
of heat which come into play in such cases. With respedt 
to peroxide of nitrogen, it was estimated in the paper 
already cited that the heat absorbed in the conversion of a 
unit of N204 into N02 under constant pressure is repre¬ 
sented by 7181 a2. (The heat is supposed to be measured 
in units of mechanical work.) Now the external work 
done by the conversion of a unit of N204 into N02 under 
constant pressure is a2t. Therefore, the ratio of the heat 
absorbed to the external work done by the conversion of 
N204 into N02is 7181 A-t, or 23 at the temperature of 40° 
C. Let us next consider how much more rapidly this 
vapour expands with increase of temperature at constant 
pressure than air. From the necessary relation— 

kmt 

where m denotes the weight of the vapour, and k a constant, 
we obtain— 

/ v v /d D\ 

\dt ) p ~ t ~ D \ dt ) p' 

where the suffix p indicates that the differential coeffi¬ 
cients are for constant pressure. The last term of this 
expression evidently denotes the part of the expansion 
which is due to the conversion of N204 into N02, and the 
preceding term the expansion which would take place if 
there were no such conversion, and which is identical with 
the expansion of the same volume of air under the same 
circumstances. The ratio of the two terms is— 

the numerical value of which for the temperature of 40° is 
2-42, as may be found by differentiating equation (10), or, 

* Comptes Rendus, t. lx, p. 730* 
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with less precision, from the numbers in the third column 
of Table I. Let us now suppose that equal volumes of 
peroxide of nitrogen and of air at the temperature of 40° 
and the pressure of one atmosphere receive equal infinites¬ 
imal increments of temperature under constant pressure. 
The heat absorbed by the peroxide of nitrogen on account 
of the conversion of N204 into N02 is 23 times the external 
work due to the same cause, and this work is 2-42 times 
the external work done by the expansion of the air. But 
the heat absorbed by the air in expanding under constant 
pressure is well known to be 3-5 times the work done. 
Therefore the heat absorbed on account of the conversion 
of N2Q4 into N02 is (23 x 2-42-=-3-5 =)i5‘9 times the heat 
absorbed by the air. To obtain the whole heat absorbed 
by the vapour we must add that which would be required 
if no conversion took place. At 40° the vapour of per¬ 
oxide of nitrogen contains about 54 molecules of N204 to 
46 of N02, as may easily be calculated from its density. 
The specific heat for constant pressure of a mixture in such 
proportions of gases cf such molecular formulae, if no 
chemical action could take place, would be about twice 
that of the same volume of air. Adding this to the heat 
absorbed by the chemical adtion, we obtain the final 
result,—that at 40° and the pressure of the atmosphere 
the specific heat of peroxide of nitrogen at constant pres¬ 
sure is about eighteen times that of the same volume of 
air.* 

But the greater amount of heat which is required to 
bring the vapour to the desired temperature is only one 
fadlor in the increased liability to error in cases of this 
kind. The expansion of peroxide of nitrogen for increase 
of temperature under constant pressure at 40° is 3-42 times 
that of air. If then, in a determination of density, the 
vapour fails to reach the temperature of the bath, the 
error due to the difference of the temperature of the 
vapour and the bath will be 3-42 times as great as would 
be caused by the same difference of temperatures in the 
case of any vapour or gas having a constant density. 
When we consider that we are liable not only to the same, 
but to a much greater difference of temperatures in a case 
like that of peroxide of nitrogen, when the exposure to the 
heat is of the same duration, it is evident that the common 
test of the exadtness of a process for the determination of 
vapour-densities, by applying it to a case in which the 
density is nearly constant, is entirely insufficient. 

That the experiments of the III. series of Deville and 
Troost give numbers so regular and so much lower than 
the other experiments is probably to be attributed in part 
to the length of the time of exposure to the heat of the 
experiment, which was half an hour in this series : for the 
other series the time is not given. 

Another point should be considered in this connection. 
During the heating of the vapour in the bath it is not im¬ 
material whether the flask is open or closed. This will 
appear if we compare the values of— 

the differential coefficients of the density with respeCt to 
the temperature on the suppositions, respectively, of con¬ 
stant prr sn;e and of constant volume. For 40° we have— 

= o-oi8g, = 0-0163, 

the first number being obtained immediately from equation 
(10) by differentiation after substitution of— 

1 

knit r . 

To ,0If ■ 
The ratio of these numbers evidently gives the proportion 
in which the chemical change takes place under the two 

* Similar calculations from less precise data for the bromhydrate of 
amylene at 22s3 seem to indicate a specific heat as rpuch as forty 
tint?s as great as that of the aartfe volume of air. 

suppositions. This shows that only about six-sevenths of 

the heat required for the chemical change can be supplied 
before opening the flask, and the remainder of this heat, 
as well as that required for expansion, must be supplied 
after the opening. The errors due to this source may 
evidently be diminished by diminishing the intervals of 

temperature between the successive experiments in a series 
of this kind, and also by diminishing the opening made in 
the flask, which increases the time for which the flask may 
be left open without danger of the entrance of air. In 
series III. of experiments by Deville and Troost the inter¬ 
vals of temperatere did not exceed ten degrees (except 
after the density had nearly reached its limiting value), 
and the neck of the flask was drawn out into a very fine 
tube. 

In Table II., which relates to experiments on the same 
substance at pressures less than that of the atmosphere, 
the principal series is thatof Naumann,* which commences 
a few degrees below the lowest temperatures of Deville 
and Troost, and extends to —6° C., the pressures varying 
from 301 to 84 millimetres. These experiments were made 
by the method of Gay-Lussac. The numbers in the 
column of observed densities have been re-calculated from 
the more immediate results of the experiments, and are 
not in all cases identical with those given in Professor 
Naurnann’s paper. Every case of difference is marked 
with brackets. Instead of the numbers [2 66], [2-62], 
[2-85], [2-94], Naumann’s paper has 2-57, 2-65, 2 84, 3-01, 
respectively. In some cases the temperatures and pres¬ 
sures of two experiments are so nearly the same that it 
would be allowable to average the results, at least in the 
column of excess of observed density. In such cases the 
numbers in this column have been united by a brace. The 
greatest difference between the observed and calculated 
densities is 016, which occurs at the least pressure, 
84 millimetres. In this experiment the weight of the sub¬ 
stance employed is also less than in any other experiment. 
Under such circumstances the liability to error is of course 
greatly increased. The average difference between the 
observed and calculated densities is o 063. Since these 

-TABLE II.—PEROXIDE OF NITROGEN. 

Experiments at less than Atmospheric Pressure. 

Playfair and Wanklyn—Troost—Naumann. 

TV ... Density Density observed. Excess of obs. density. 

eq. (10). P.&W. T. N. P.&W. T. N. 

97'5 

M
 

O
 I 631 1783 + -I52 

27 35 1-90 i'6 -•30 
27 16 1 77 i*59 —-x8 

24'5 (3231 2-524 2-52 — •004 
22-5 136-5 2-34 2'35 + •01 
22-5 101 2-26 2-28 + -02 
21-5 161 2-41 238 -•03 
20‘8 I53‘5 2-41 2-46 + ’95 
20 301 2’59 2 70 + •11 

i8-5 136 2'43 2-45 4- 02 
18 279 2'6i 2-71 + -xo 
17-5 172 2-51 2-52 + •01 
16-8 172 2'53 2’55 + *u2 

i6'5 224 2‘59 [2-66] + 07 
16 228-5 261 [2-62] + •01 

i4'5 z75 2-58 2-63 + •03 

J1'3 (r59) 2-620 2-645 + •025 
II 190 2 66 2-76 + 10 

10-5 163 2-64 273 + 09 
4-2 (129) 2 7x0 2-588 -•122 

4 I72'5 277 2-85 4 \8 

2'5 145 2-76 [2-85] + -0 9 
I 138 2-78 2-84 + -ob 

— I 153 2-83 287 + ’64 

-3 84 2-76 2-92 *^-’10 

-5 123 2-85 2-g8 +•13 
-6 I25‘5 2-87 [2'94] + •07 

Btr. der Deutsch. Chim Gfs^f.JahrgangxJ, (1879), S, SP43* 
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differences are almost universally positive, and increase as 
the temperature diminishes, it is evident that they might 
be considerably diminished by slight changes in the con¬ 
stants of equation (xo) without seriously impairing the 
agreement of that equation with the experiments of 
Deville and Troost. But it has not seemed necessary to 
re-calculate the formula, which, in its present form, will at 
least illustrate the degree of accuracy with which densities 
at low pressures and at temperatures below the boiling- 
point of the liquid may be derived from experiments at 
atmospheric pressure above the boiling-point. Moreover, 
the excess of observed density may be due in part to a cir¬ 
cumstance mentioned by Professor Naumann, that the 
chemical adtion between the vapour and the mercury di¬ 
minished the volume of the vapour, and thus increased 
the numbers obtained for the density. 

The same table includes two experiments of Troost,* 
by Dumas’s method, but at the very low pressures of 
35 m.m. and 16 m.m. In such experiments we cannot 
expedt a close agreement with the formula, for the same 
error in the determination of the weight of the vapour, 
which would make a difference of o'oi in the density in 
experiments at atmospheric pressure, would make a differ¬ 
ence of o'2i or 0'47 in the circumstances of these experi¬ 
ments. In fadt, the numbers obtained differ considerably 
from those demanded by the formula. 

There remain four experiments by Playfair and Wank- 
lyn,f in which Dumas’s method was varied by diluting the 
vapour with nitrogen. The numbers in the column of 
pressures represent the total pressure diminished by the 
pressure which the nitrogen alone would have exerted. 
They are not quite accurate, since the data given to the 
memoir cited only enable us to determine the ratios of the 
total and the partial pressures. The numbers here given 
are obtained by setting the total pressure, which was that 
of the atmosphere at the time of the experiment, equal to 
760 m.m. The effedt of this inaccuracy upon the calcu¬ 
lated densities would be small. Two of these observa¬ 
tions agree closely with the formula; and two show con¬ 
siderable divergence, but in opposite diredtions, and these I 
are the two in which the quantities of peroxide of nitrogen . 
were the smallest. The differences appear to be attribu¬ 
table rather to the difficulty of a precise determination of 
the quantities of nitrogen and of vapour than to any effedt 
of the one upon the other. 

Special interest attaches to experiments at the same or 
nearly the same temperature, but at different pressures. 
For with experiments at the same temperature, the con¬ 
stants of the formula which are determined by observation 
are reduced to one, so that the verification of the formula 
by experiment cannot possibly be regarded as a case of in¬ 
terpolation. It is not necessary that the temperatures 
should be exadtly the same, for it will be conceded that 
the formula represents the adtual fundtion well enough to 
answer for adjusting slight differences of temperature ; 
but it is necessary that the range of pressures should be 
considerable in order that the differences of density should 
be large in proportion to the probable errors of observa¬ 
tion. But the pressures must not be so low that accurate 
determinations become impossible. 

In the experiments of Naumann we see some fair corre¬ 
spondences with the formula in respedt to the influence of 
pressure, especially in the first four experiments of the 
list, where, if we average the results of the third and 
fourth experiments, as is evidently allowable, the observed 
values follow very closely the fludtuations of the calculated, 
extending from 2-26 to 2-41. In other cases the agrees 
ment is less satisfadtory. The circumstance that the ex¬ 
periments at the the two highest pressures (301 and 279 
m.m.) give results exceeding the two calculated values 
considerably more than any other experiments at adjacent 
temperatures may seem to indicate that the densities in¬ 
crease with the pressure more rapidly than the formula 
allows ; but the differences are not too large to be ascribed 

* Comptes Kendits, t ixxxvi. (1878), p. 1395, 
t Tran$:. Roy, See, Bdin,, vo). Kxii. p. 463, 

to errors of observation, and the experiment at the lowest 
pressure (84 m.m.) also "shows a large excess of observed 
density. 

A much more critical test may be found in the compari¬ 
son of Naumann's experiments with those of Deville and 
Troost, notwithstanding the interval of about 4° of tem¬ 
perature. The foimula requires that a diminution of 
pressure from 760 to 101 millimetres shall reduce the den¬ 
sity from 2-676 at 267° to 2-26 at 22"5, notwithstanding the 
effedt of the change of temperature. Experiment gives a 
redudtion of density from 2-65 to 2"28, which is about one- 
ninth less. This is, it will be observed, a deviation from 
the formula in the opposite diredtion from that which the 
experiments of Naumann alone, or a comparison of the 
experiments of Troost with those of Deville and Troost, 
seem to indicate. The experiment here compared with 
Naumann’s belongs to series III. of Deville and Troost. 
If, instead of this experiment, we should take an average 
of the experiments at lowest temperatures in series II. and 
III., the agreement with the formula with respedt to the 
effedt of change of pressure would be almost perfedt. 

Formic Acid.—In Table III. the determinations of 

TABLE III.—FORMIC ACID. 

Experiments of Bineau. 

Temperature. Pressure. 
Density calcu¬ 

lated by eq.(n). 
Density Excess of 

observed, observed density 

2l6'0 690 T'6o I-6l + •01 
184-0 750 1-64 . i-68 + •04 

I25‘5 687 2-03 2 05 +-02 

I25"5 645 2-02 203 + •01 
124-5 670 204 2-06 + •02 
124-5 640 2-03 2-04 + •01 
n8-o 655 2-13 (2-14) (+•01) 
n8-o 650 2-13 2-13 •00 

II7'5 688 2-15 2-13 — -02 

ii5"5 649 2-17 2-20 + •03 

ii5-5 640 2-i6 2-16 •00 

115 655 2-i8 (2-13) (-•05) 
m-5 690 2-25 2‘22 -•03 
m-5 690 2-25 2-25 •00 

hi 608 2-22 (2-13) (-•09) 
108 [687] 230 2-3I + •01 
105-0 691 235 2-35 •00 
1050 650 2-34 2-33 — "OI 
105-0 630 2-33 2-32 — -OI 
IOIO 693 2-42 2'44 + ■02 
IOI’O 650 2-40 2-41 + -or 

99-5 690 2-44 2-52 + •08* 

99‘5 684 2-44 2-49 + ’°5 

G9‘5 676 2-44 2-46 + *02 

995 662 2-43 2'44 + *01 

99’5 641 2-42 2-42 •OO 

99-5 619 2-41 241 •OO 

99’5 602 2-41 2 40 — -OI 

99'5 557 2-39 2’34 -•05 

34'4 28-94 2-82 2-77 -•05 

3*‘5 304 2-40 2-60 + -20 

30-5 8-83 2-67 2-69 + "02 

30-0 18-28 2-8i 2-76 -•05 

29-0 27-40 2-88 2S3 --05 

24’5 I7'39 2-88 2-86 — ‘02 

22-0 25-17 2-95 3-05 + •10* 
20-0 16-67 2'93 2'94 + "OI 
20'0 7 99 2-84 2-85 + •01 
200 2-72 2-64 2'8o + •16 

18-5 23-53 2-98 3-23 +•25* 
16-0 I5-97 2‘97 3-13 + •16* 

l5'5 2-6i 2-73 2-86 + •14 

15-0 7-60 2-go 2-93 +•03 
12-5 15-20 3"0Q 3'H +•14* 

I X’Q 7-26 3-0? + -07 

IQ’S r«? ' l’3l 
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Bineau are compared with the densities calculated by the 
formula— 

log 
1-589(0-1-589) 3800 

(3-I78-D)4 t c+273 
+ log p —12641 (n) 

The observed densities are taken from the eighteenth 
volume of the third series of the Annales de Chimie et de 
Physique (1846), except in three cases, distinguished by 
parentneses, which are earlier determinations published in 
the nineteenth volume of the Comptes Rendus (1844). It 
may be added that the pressure (687) for the experiment 
at 1080 is taken from Erdma.nn'sjotirtial fur Praktische 
Chemie (vol. xl., p. 44), the impression being imperfedt in 
the Annales, in the copies to which the author has been 
able to refer, where the figures look much like 637. (The 
pressure 637 would make the calculated density 2-28.) 

In the column which gives the excess of observed densi¬ 
ties, the effedt of nearness to the state of saturation is often 
very marked. Such cases are distinguished by an asterisk. 
The temperature of 99 5° is below the boiling-point of 
formic acid, and the higher pressures employed at this tem¬ 
perature cannot be far from the pressure of saturated 
vapour. With respedt to lower temperatures, we have the 
statement of Bineau that the pressure of saturated vapour 
is about igm.m.at 130, 20-5 m.m.at 150, 33-5 m.m. at 220, 
and 53-5 m.m. at 32°. By interpolation between the 
logarithms of these pressures (in a single case, by 
extrapolation), we obtain the following result:— 

Temperature .. 10-5 12-5 
Pressure of sat. vapour 16 6 18-5 
Pressure of experiment 14 69 15-20 

16 
22 

185 22 
26-2 33-5 

I5-97 23-53 25-17 

Whether the large excess of observed density in these 
cases represents a property pf the vapour, or an incipient 
condensation on the walls of the vessel which contains it, 
as has been supposed by eminent physicists in similar 
cases, we need not here discuss. 

If we rejedt these cases of nearly saturated vapour, as 
well as the three earlier determinations, there remain 
twenty-five experiments at pressures somewhat less than 
one atmosphere in which the maximum difference between 
the observed aud calculated densities is 0-05, and the 
average difference o-oi6; nine experiments at pressures 
ranging from 29 m.m. to 7 m.m., in which the maximum 
difference is o 07 and the average 0-035 > and three experi¬ 
ments at pressures of about 3 m.m., in which the average 
difference is 0-17. The extraordinary precision of the 
determinations at low pre-sures is doubtless due to the 
large scale on which the experiments were condudted. All 
the experiments at temperatures below 99° were made with 
a globe of the capacity of 5! litres, with a stem of suit¬ 
able length to hold the barometric column. 

The agreement is certainly as good as could be desired, 
and shows the accuracy of which the method of observa¬ 
tion is capable. But in no part of the thermometric scale 
do we find so great a range of pressures as might be 
desired, without using pressures too low for accurate 
results, or observations which are to be rejedted for other 
reasons.—American Journal of Science. 

PECULIAR REACTION OF AMMONIA ON 

BRASS. 

By JOHN Y. McLELLAN. 

While experimenting on the adtion of liquor ammonia 
on various metals and alloys with a view to determine 
the most suitable for the cor.tradtion of a certain part in 
an ammonia plant, I have met with a reaction on brass 
which, so far as 1 know, has not before been recoroed and 
of which this note is a preliminary notice. If a small 
piece of crass or a few brass turnings be covered with liquor 
.ammonia, sp. gr, o-88o, in a closely fitting stoppered 

bottle, and placed aside tor a few days, it will be found 
that the ammonia has adted on the copper of the brass to 
such an extent as to produce a solution of a more or less 
charadteristic violet colour, due to the presence of oxide 
of copper held in solution by ammonia If this solution 
be still allowed to remain undisturbed for a few days 
longer free from contadt with the air, this violet colour 
will gradually disappear, leaving a colourless solution, 
which, however, is no sooner brought in coniadt with the 
air by removing the stopper than the violet colour is re¬ 
produced, and by again stopping the bottle and leaving it 
aside the same readtion occurs and may be reproduced over 
and over again. The produdbon of the violet colour from 
a colourless solution on exposure to the air does not seem 
to be the result of oxidation, as on opening the bottle in 
an atmosphere of carbonic acid the same readtion takes 
place. 

I am at present working up this subjedt in the hope of 
finding in what state this colourless solution of copper 
exists. 

Cullochfaulds Chemical Works, 
Glasgow, November io, 1879. 

PROCEEDINGS OF SOCIETIES 

CHEMICAL SOCIETY. 

Thursday, November 6, 1879. 

Mr. Warren De la Rue, Piesident, in the Chair. 

The minutes of the last mee ing were read and confirmed. 
A list of presents to the library was read, and the thanks 
of the S iciety voted to the respedtive donors. Th ol- 
lowing certificates were read for the first time G. S. 
Allbright, W. J. F. Churchouse, M. Cochrane, W. R. 
Dunstan, J. J. Hummel, E. Hughes, T. S. Humpidge, 
F. llatton, A. Leibius, R. Jones H. F. Morles, H. Newton, 
J. Parette, G. Stalla d, J. M. Wil-on. 

The President announced that the Council had ex¬ 

pended about ^300 in purchasing books lor re-er'-nce and 
circulation. He invited Fello vs to offer suggestions as to 
the purchase of new books an i the general improvement 
of the circulating library. 

The Secrhtary then read a paper by C. O’Sullivan, 

“On the Transfurmatiou-pr ducts of Star. It.” Tins 
paper was originally presen ed to the President of the 
Sue e e Chimique de Paris un June 18; extradts tneie- 
from were read on July 4; but as the bye-laws of ti e 
Council exclude papers long -r than eight printed pages, 
the author thought it desiraUeto bring the communication 
beiore the Society, especially as it appeare d from papers 
published by MM. Musculus and Gruber that these che¬ 
mists were, to a great extent, unacquainted with the pre¬ 
vious work of the author. The author commences by re¬ 
asserting that the molecule of starch under the influence 
of malt extradt splits up in one of four ways:— 

Maltose. a-Dextrin. 

(C.) Cy2Hi20©6oT H2O— C12H22O11 4* C6oHiooGjo. 

/3-Dextrin I. 

(B.) C72H120O60 + 2H2O = 2C12H22O11 -(- C48Hg0( >4q. 

/3-Dextrin II. 

(B .) C72HI2o060 + 3H20 = 3CI2H220II-f C36H60O30. 

/9-1 exti in III. 

(A.) C72 H I2oDqq T 4H2O = 4C12H22OU + C24H4o020. 

Jdther proportions of maltose and dextrin have been 
observed, but these are due to either the splitting-up of 
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the starch partially according to one equation, and parti¬ 
ally according to one or more others, or to he further 
aCtion of the adhve agents of malt extraCl on the dextrin 
fiist produced. The proportions of maltose and dextrin re¬ 
present d by the equation of MM. Musculus ana Gruber 
belongs to the latter class. These chemists confirm the 
author’s work as tar as it relates to maltose, but have 
made a serious error (about 2 per cent) in calculating the 
specific rotatory power, as they h ive t.ken 220 m m. of a 
I per cent solution of maltose to give a deviation ol 13 5 
divisions on the scale of the So eil-Duboscq instriimem. 
This number should be 13 75. MM. Musculus and Gruber 
point out at least three dextiins with different optical 
activities and cupric oxide reducing powers. The author 
declares the existence of four distinct dextrins to be highly 
probable, but states that all, when pure, have the same 
optical adtivity, but that none are reducing bodies. Soluble 
starch has the same optical activity as the dextrins, but 
like them does not reduce when pure. The author then 
gives details of the preparation and properties of soluble 
starch and the various dextrins, criticising the statements 
and methods of MM. Mucuius and Gruber, as well as 
the various products obtained bv them. In the second 
part the author invesigates the adtion of malt extract on 
the transformed products. At first sight it would seem 
probable that the starch molecule breaks down first into 
maltose and a-dextrin ; the latter is then converted into 
maltose and (3 dextrin I., which in its tu n forms maltose 
and /3-dextrin II., &c. The author has made many experi¬ 
ments to elucidate this question, and finds that the above 
theory—viz., the breaking down of the starch molecule 
into dextrin molecules which become smaller at each step 
—is not supported by all the faCts. Continual work with 
these bodies has forced the author to the conclusi n that 
they are not a series of polymers, but rather a series of 
bodies of the same molecular weight, in which the differ¬ 
ence of behaviour must be accounted for by a difference 
of relation in the arrangement of the molecules to one 
another, probably in solution alone We may take it, 
continues the author, that the molecule of soluble starch, 
or the dextrin giving a purple with iodine, is simplv 
Ci2H20OI0; but that these molecules in solution are 
arranged in groups of six sixes, all the groups being in an 
intimate state of tension one with another, so that the 
motion affeCting one under certain conditions affcCts all 
under the same condition. In conclusion, the author 
states that the theory of splitting up and breaking down 
of the starch molecule, as represented by the equations, 
does not hold all the faCts eliminated, and is not in accord 
with them. The theory, on the other hand, of the arrange¬ 
ment of the molecu'es in groups, all dependent one on the 
other, and capable, therefore, of undergoing a simultaneous 
movement, and the re-arrangement of these groups 
attendant upon the hydration of a definite proportion of 
the molecules in each of them, holds all the faCts at present 
known, and is in perfect accord with all of them. The 
author is still engaged on the chemistry of the subjedl,but 
points out that the physics ought now to be studied, and 
the heat absorbed or eliminated during the different trans¬ 
formations determined ; thus some idea of the character 
of the apparent work done will be gained. 

Dr. Armstrong then read a “Note on the Formula of 
the Carbohydrates.” The simplest carbohydrates—dextro- 
glucose and its isomerides—are closely related to manmte 
and dulcite, as shown by their conversion into one or 
other of these alcohols by the adtion of nascent hydrogen, 
and therefore they are derivatives of the paraffin, normal 
hexane. Of the three possible formulae which may be 
assigned to a body formed from mannite or dulcite by the 
absoiption of 2 atoms of h\drogen, that which represents 
glucose as being both a aldehyd and a penthydric alcohol, 

CH2(0H).CH(0H)CH(0H)CH(0H)CH(0H)C0H, 

appears to be the most probable, as it is the only 
one which accounts for the formation of saccharic or 
mucic acids from it on oxidation. The carbo-hydrates of 

the cane-sugar group are probably related to the glucoses 
in the same way that ordinary ether is related to e hyl 
alcohol ; moreover, it appears most probable that the 
simplest carbohydrate of the empuical formula CgHxoOj, 
i.e., dextrin, and if several exist, the lowest of them, bears 
a similar relation to the carbohv drates of the cane sugar 
group, and therefore has the formula C2^H^o02o- Sup¬ 
posing starch to be a body of highly complex tormula, the 
author is inclined to prefer this hypothesis to -hat 
advanced by O’Sullivan : there is very little doub that it 
bears an altogether different relation to the lower carbo¬ 
hydrates ; most probably the relation is of the character 
<>f that which obtains between aldehyd and its polv- 
merides, i.e, the groups composing the starch molecule 
are paitly held together by the COH groups, these groups 
being rendered capable of thus aCting bv their conversion 
into HC—O— groups. On this hypothesis a number of 
CgHjoOj polymerides of varying molecular weight may 
be conceived to be capable of existing, and bodies such as 
inulin, glycogen, &c., are not improbable by intermediate 
terms in such a series. The faCt that the dextrins 
obtained by the decomposition of starch under various 
conditions are very similar in their properties is not so 
difficult to reconcile with this hypothesis, if it be assumed, 
as appears probable, that the pol\merisation and forma¬ 
tion of higher terms in the series are attended with the 
expenditure of only a small amount of energy ; in this 
case the polymerides would not, probably, differ greatly 
from each other in properties. It may be argued that as 
cane sugar and the dextrins are not cupric oxide reducing 
bodies, it cannot be assumed tnat they contain the goup 
COH in their formula: ; probably, however, the power of 
reducing cunric salts is in no way connected with the 
presence of COH groups In conclusion, the author con¬ 
siders that there is little doubt that our present theory of 
isomerism is insufficient and incapable of explaining the 
isomerism of mannite with dulcite and of the glucoses 
with one another. The Le Bel hypothesis appears at 
first sight to be applicable, but there is much evidence 
tending to show that this hypothesis does not furnish the 
entire soludon of the problem, 

The next paper was read by the Secretary, “Oh a 
New Method of Determining Sulphur in Coal," by 

1 eikichi Nakamura, of the Engineering College, Tokio. 
The author criticises the methods generally used, the 
nitric acid and potassium chlorate method, the potassium 
hydrate method, ana the method of fusion with alkali car¬ 
bonates and nitre, and he finds them all more or less 
inaccurate or inconvenient. He recommends the fol¬ 
lowing procedure :—3 or 4 parts of the mixed alkali car¬ 
bonates, or of sodium carbonate, are intimately mixed 
with one part of coal in very fine powder in a large 
platinum dish. The mixture is heated at first very gently, 
a spirit lamp being used to prevent possible absorption of 
sulphui, instead of a Bunsen; the heat is then raised 
slowly without attaining that of visible redness until the 
surface becomes only laintly grey. No smoke or odorous 
gases should escape during the whole of the oxidation. 
1'he temperature is now raised to a faintly red heat for 
sixty minutes, at the end of which time the mass is per¬ 
fectly white or reddish if iron be present. The mass is 
not to be stirred during the ignition. The residue is 
treated with water, filtered, and the sulphates determined 
in the ordinary way. The author quotes some results 
obtained by his process. To the paper is appended a note 
by Dr. Divers, stating that the above process was worked 
out some time before the Chemical News of 

January 17th was received, which contains a somewhat 
similar process by Mr. Pattinson, who estimates the 
sulphur by heating a mixture of coal and calcium hydrate 
in a muffle. 

At the conclusion of this paper, Dr. Gilbert took the 
chair. 

« The next paper was read by the SECRETARY, “Oh the 
Bromine Derivatives of fi-Naphtholby A. J. Smith. 
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The author prepared /3-mono-brom-napthol by adding to a 
tolerably concentrated solution of |i3-napthol in glacial 
acetic acid, the theoretical amount of bromine mixed with 
an equal volume of glacial acetic acid ; the bromine is 
added drop by drop, and the mixture kept cool. On 
standing colourless needles with an adamantine lustre 
crystallise out. These were purified and analysed. 
l3-mono-brom-napthol is soluble in alcohol, ether, and 
benzene, melts at 84° C., begins to decompose at 130°; 
when oxidised by alkaline permanganate it yields ortho- 
phthalic acid. The author prepared /3-tetra-brom-napthol 
in a similar way : on oxidation it yielded mono'oromo- 
pthalic acid. In conclusion, the author discusses the 
bearing of his results on the constitution of these bodies. 

The next paper was read by the Secretary, “ Notes on 
Ihe Dissociad ai of Ammonia Iron Alum,” by J. S. Thom¬ 

son. When a dilute neutral solution of a ferric salt is 
heated, it dissociates, and a basic salt is precipitated. 
This basic salt is readily soluble in dilute sulphuric acid, 
if an acid of known strength be employed, and the 
quantity necessary to bring about the desired solution 
be known, an insight into the nature of the decomposition 
can be arrived at. The author refers to the previous work 
of Krecke, Wiedemann, Tichborne, Naumann, and others. 
Several series of experiments were made Taking the 
mean of these, the quantity of sulphuric acid required to 
prevent dissociation for each addition of 10 c.c. of water, 
after50 c.c., when ammonia iron alum equal to o-i grm. 
Fe203 is used, was found to be o'oi86 grm. ; if C15 grm. 
Fe203 be used, the quantity of H2S0^ was o-02479 grm. 
The addition of sulphate of ammonia equal to 0^05 am¬ 
monia necessitates an additional quantity of sulphuric 
acid equal to o’osooy grm. Ammonia salts exert their 
influence when present as double salts. Ammonia alumina 
alum, the double sulphates of ammonia and magnesia, 
qnd of ammonia and zinc were used. Potash salts exert 
a still more powerful influence in promoting dissociation. 
A solution of ammonia iron alum containing more than 
I grm. in X4'37 c.c. does not dissociate on boiling. The 
dissociation begins in more dilute solutions, and increases 
regularly, as the above results prove, with each addition 
of water. 

The next paper was read by the Secretary, On a- 
Methyl Oxysuccinic Acid, the Product of the Action of 
Anhydrous Hydrocyanic Acid upon Aceto-acetic Ether,” by 
G. H. Morris. Demarqay [Comptes Rendus, lxxxii., 1337) 
has described an acid, obtained as above, under the name 
of oxypyrotartaric acid, as an unstable uncrystallisable 
syrup whose barium salt is decomposed by boiling with 
excess of water. The author, at the suggestion of Wis- 
licenus, has prepared the body according to the directions 
of Demarqay. The thick brown syrup thus obtained was 
purified by solution in water precipitated with lead acetate, 
the lead salt treated with sulphuretted hydrogen, the solu¬ 
tion filtered, evaporated, treated with ether, until finally 
the ethereal solution, after standing a few days in the air- 
pump vacuum, deposited the pure acid in star-like groups 
of needles, deliquescent, and melting at 108°. The follow¬ 
ing salts were prepared and analysed ;—The barium salt, 
which, when pure, did not decompose on boiling with 
Water; the calcium, potassium, silver, lead, and copper 
salts, most of which are deliquescent. The author has 
investigated the aCtion of fuming hydriodic acid and the 
produces of the dry distillation of the acid. In conclu¬ 
sion, he discusses the constitution of some of the isomers 
of a-methyl oxysuccinic acid, and assigns the following 
formulae:— 

Citramalic acid- 

'CH3 
CHCOOH 
CHOH 

.COOH 

Jtapialic sgid - 

CH2OH 
Cl ICO OFT 
CH, 

vCQOH 

and 

a-methyl oxysuccinic acid 

CH3 
COHCOOH 
CH2 

f COOH 

The next paper was read by the Secretary, “On the 
Action of Phosgene on Ammonia,” by H. J. H. Fenton. 

When these gases are mixed, a white neutral amorphous 
substance is produced, which has been shown by Re¬ 
nault and others to consist of ammonium chloride, a 
substance identical or isomorphOus with urea, and in ad¬ 
dition small quantities of guanidine, cyanuric acid, &e. 
(Bouchardat). The author prepared some quantity of 
this white substance, and obtained a small quantity uf 
guanidine, which he identified by its crystalline form, and 
some urea, which was identical with ordinary urea in its 
behaviour with hypochlorites and hypobromites (Jouni. 
Chem. Soc., July, 1878), and in other respeCts. The author 
concludes that either carbamide and urea are identical, 
or that symmetrical carbamide has not been obtained by 
this method. 

The next paper was read by the Secretary, “ On the 
Rehydration of Dehydrated Metallic Oxides,” by C. F. 
Cross. The author has obtained various anhydrous basic 
metallic oxides by igniting the precipitated hydrates. 
These oxides he exposed at the ordinary temperature to 
an atmosphere saturated with aqueous vapour. Rehydra¬ 
tion occurs up to a definite limit of a molecular character, 
attended in most cases with a change of volume. He has 
investigated thus the oxides of aluminium, chromium, 
cobalt, iron, and copper. 

The following paper was taken as read : “ On Alizarin 
Blue,” by G. Auerbach. About eighteen months since a 
blue colouring matter was brought into the market as a 
substitute for indigo. It is now disused on account of its 
high price and its unstable nature when exposed to sun¬ 
light. The researches contained in this paper were 
finished in May, 1878. The author gives a resume of 
previous work on the subject, and recommends the follow¬ 
ing method of preparation :—-1 part of dry mono-nitro- 
alizarin, 5 parts of concentrated sulphuric acid, and if 
parts of glycerin (sp. gr., 1 262), are mixed and heated 
gently. Reaction commences at 107° C., becomes violent, 
the temperature rising to 200°. Much frothing takes 
place, with evolution of sulphurous acid and acrolein. 
The whole mass, when frothing has subsided, is poured 
into water, boiled up and filtered, the residue being boiled 
out three or four times with dilute sulphuric acid. The 
mixed filtrates are allowed to cool, and the blue separates 
in brown crystals. These are purified by mixing with 
water and adding borax till the solution hecomes brownish 
violet, the blue with the boric acid forming an insoluble 
compound. This residue is washed, decomposed with an 
acid, and the pure blue obtained as a violet silky paste. 
If required perfectly pure, it must be crystallised succes¬ 
sively from its various solvents, high-boiling naphtha, 
amydic alcohol, and glacial acetic acid. When pure it 
forms brown shining needles, melting 268—270°. It has 
the formula C^H^NO^. Salts were prepared and ana¬ 
lysed, but the results were not satisfactory, as it was dif¬ 
ficult to obtain them quite pure. Bromine deiivatives 
were also prepared and examined. The aCtion of chlo¬ 
rine, zinc dust, acetic anhydride, &c., have also been 
studied. The author discusses the constitution of the 
blue, and thinks it must be closely related to the aldehy- 
dines discovered by Ladcnburg, which are formed when 
aromatic orthodiamides aCt upon aldehyds. 

The Society then adjourned to November 20th, when 
the following papers will be read :—“ A Chemical Study' 
of Vegetable Albinism,” Part II.; and ‘‘The Respiration 
and Transformation of Albino Foliage,” by A. H. Church ; 
“ On the Estimation of Manganese Oxides,” by S. Picker¬ 
ing ; “ 4 Contribution to the History of Putrefaction,” by 

J C. T, Kingzett; “ Notes op. Mangap.es§ Pio^ide,” by C, 
j j?. A. Wright and A. G, Menke, 
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PHYSICAL SOCIETY. 

Ordinary Meeting, November 8, 1879. 

Prof. W. G. Adams in the Chair. 

The meetings of this Society were resumed for the season 
on Saturday, November 8. 

The first paper read was “ On an Analogy between the 
Conductivity for Heat and the Induction Balance Effect of 
Copper-tin Alloys,” by W. Chandler Roberts, F.R.S. 
Mr. Roberts traced a remarkable resemblance between 
a curve representing the induffion balance effeff of the 
copper-tin alloys published by him in June last, and the 
curve of Calvert and Johnston for the conductivity of 
heat, and, on the other hand, he showed that the induction 
curve does not agree with Matthiessen’s curve for the 
eleffric conductivity of the same alloys. The author 
showed that the two alloys which occupy critical points 
of the curve, SnCu3 and SnCu4, are of much interest. 
Possibly both are chemical combinations, and the wide 
difference in the position they occupy probably marks a 
difference of allotropic state. For the solution of such 
questions, however, Mr. Roberts considered that we might 
look with confidence to Prof. Hughes’s beautiful instru¬ 
ment, which, he hopes, will also enable us to determine 
whether the relation between conductivity for heat and 
electricity is really as exaCt as it has hitherto been 
supposed to be. 

As supplementary to this subject Dr. O. J. Lodge stated 
that he had compared the conductivity of six bars of the 
tin copper alloys, measured by the balance and by the 
Wheatstone bridge, and found them to agree very closely 
on the whole. The bridge results confirmed the resem¬ 
blance traced by Mr. Roberts still more than the induction 
balance results. 

Prof. Hughes expressed his opinion that existing tables 
of metal-conduCtivity were erroneous. They disagreed 
among themselves, and the induction balance showed that 
it was impossible to get two pieces of the same metal 
exactly alike ; hence the variation of specific conductivity 
results. 

Prof. Ayrton stated that at a former meeting he had 
suggested that the eleCtric inertia of the different speci¬ 
mens of metal tested might cause the difference between 
the results obtained by the Wheatstone bridge and the 
induction balance. Mathematical calculation had since 
led him to the conclusion that the inductive effeCt is not 
proportional to the resistance of the metal tested, but to 
a power or exponential of the resistance. 

Prof. Hughes replied that as the inductive effeCt of the 
metal was destroyed by cutting it so as to interrupt the 
circuit in it, it was reasonable to suppose that the said 
effeCt was due to induced currents circulating in the metal, 
and therefore was proportional to the conductivity of the 
metal. 

Capt. Armstrong exhibited a standard Daniell cell 
formed of porcelain vessel with a porous partition dividing 
it into two compartments. In one the zinc plate was 
immersed in a solution of sulphate of zinc ; in the other the 
copper plate in a solution of sulphate of copper. To use 
the cell as a standard, it was only necessary to conned 
the two liquids by a cotton string moistened with water. 
This arrangement prevented mixing of the liquids, as the 
string could be withdrawn after use. The resistance was 
high, but it was a, constant standard of electromotive 
force. 

Prof. Guthrie mentioned that Prof. Pirani, of Mel¬ 
bourne, in a letter to him had signalled the faCt that when 
a dilute acid was being electrolysed, the positive electrode, 
if made of iron, became incandescent below the surface 
of the liquid. Prof. Guthrie had found this to be true not 
only for iron, but for other metals, and that it could hardly 
be due to oxidation, because it took place not only at the 
cathode or positive e!@Ctrode, where oxygen was evolved, 
kttt also at tjie snode, wher? hydrogen w^s evolved, The 

incandescence appeared to him to be due rather to resist¬ 
ance. The author exhibited his experimental results, 
which he did not doubt had already been obtained by 
Prof. Pirani himself. The positive eleffrode when im¬ 
mersed in the electrolyte was seen to get red-hot and to 
wobble about. As the liquid heated the red glow becirne 
fainter. The negative electrode, on the other hand, 
emitted a bright light, accompanied by a sputtering noise. 
The light was tinged with the characteristic colour of the 
flame of the metal of which it was composed; in the 
case of a copper eleffrode, for example, it was greenish. 
These effeffs were shown by Prof. Guthrie with iron, 
copper, and platinum electrodes, in dilute sulphuric and 
dilute nitric acid. 

In reply to Prof. Adams, Prof. Guthrie said he had 
not yet examined the flame by the speffrosco-pe ; and in 
reply to Prof. Foster, he stated that the battery power 
used was 50 Grove’s cells. He asked for suggestions as 
to the true cause of the phenomenon. 

CORRESPONDENCE. 

NORMAL SOLUTIONS. 

To the Editor of the Chemical News. 

Sir,—-What is a normal solution ? Unfortunately the 
term seems to be used in two distinctly different senses. 
By Sutton, whose book is best known to English chemists, 
the term is employed to signify a standard solution con¬ 
taining one equivalent of the active constituent in iooo 
measures of water. I have not Sutton’s work before me, 
but he uses the term in the same sense as I have done in 
my “ Commercial Organic Analysis,” in which a normal 
solution is defined (page 20) as “ one containing in 1000 
cubic centimetres such an amount of the affive consti¬ 
tuent as will combine with, replace, or oxidise 1 grm. of 
hydrogen.” According to this definition, the following 
are the strengths of typical normal solutions ;— 

Normal caustic soda cont 

,, carbonate sodium ,, 

,, baryta water „ 

,, hydrochloric acid ,, 

„ sulphuric acid ,, 

Grms. per litre • 

tains.. NaHO =40 
Na2C03 

" = 53 
BaO 

= 76‘5 

HC1 =36-5 

= 49 
H2SQ4_ 

Similarly the following solutions are decinormal:— 

Decinormal silver nitrate contains .. —3_I7.0 
10 ' 

• , , j HgCl2 
,, mercuric chloride ,, .. -=i3'55 

KMnOj 
,, potassium permanganate ———’ = 3T62 

The advantage of the above arrangement is that all 
“ normal ” solutions are of exaffly corresponding strength, 
and those similar in nature may be substituted one ior 

another. 
By Fleischer, a normal solution is understood to mein 

a liquid containing the atomic weight in grammes in 1000 
c.c. As he employs the old atomic weights, in most 
cases the above strengths are called normal; but in the 
translation of his book by Mr. M. M. Pattison Muir, the 
doubled atomic weights are used with the consequence of 
very serious obscurity. Thus, while normal caustic 
potashpvould be held to contain 3g-i grms. of K per litre, 
we are told that a normal solution of potassium carbonate 
is prepared by dissolving I38'2 grms, of potassium car* 
bonate in xooo c,c. of distilled water ” (p. 37). Hencq 
sqch a solution contains jS’a of K, an4 is t'yiea m strong 
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as the caustic alkali, or as the normal potassium carbo¬ 
nate of the original German. 

Tne confusion is still greater when permanganate comes 
to be used. In the original German, Fleischer calls a 
solution of 32 grms of potassium permanganate in 1 litre 
of water, normal. It is true that this solution is ab¬ 
surdly strong, and is capable of doing ten times the work 
attributed to it by the author. Mr. Muir has co redteil 
th s in an erratum, but in the text of nis translation he 
actually doubles the strength of the above solution, recom¬ 
mending one containing 64 grms. per litre. Hence we 
have the following con'USiun in nomenclature. 

According to Fleischer, normal permanganate con¬ 
tains 32 grms. per litre, or, if this large amount be due 
to printer’s error, 3^2 grms. per litre. 

According to his translator, Muir, T\, normal permanga¬ 
nate contains 6 4 grms. per litre, though it is doubtful, 
owing to the eiratum, whether he would not consider that 
the solution so described ought to contain 64 grms. per 
litre. 

According to Sutton, ^ normal permanganate contains 
6324 grms. per litre. 

ihat the; nomenclature of a standard solution should 
vary according as the writer employs the old or doubled 
atomic weights must be held to be highly inconvenient, to 
say the least 01 it, though Sutton (compare first with later 
editions) has wholly avoided any such source of confusion. 
Acc< rdmg to the principle adopted by Mr. Muir, even the 
employment of the same atomic weights will not always 
save us, for a standard solution 01 permanganate will be 
differently called according as its employer considers the 
sah in solution to be KMn04, or disregards its isomor¬ 
phism wi.h KC Oj, and piefers to write it K2Mn2Os. 

One other mst nee of tnis confusion ot terms. Mr. J. 
B Hanmy, in his paper on the *• Volumetric Estimation 
of Cyanides,”* calls a soluton containing 27-r grms. of 
n ercuric chloride to the litre “ r/mnormal,” although a 
litre would correspond to fwo-tenths of an atom of 
cyanogen. 

As may be gathered from the foregoing remarks, I my¬ 
self prefer Suuon’s interpretation of the term “ normal ” 
as a plied to standard solutions, bui I write this letter not 
so much to advocate rav own views, as to point out the 
con usion which exists in the hope that chemists may 
avoid using a well known term in a different sense from 
that in which it has been commonly employed.—I am, &c.. 

Alfred H. Allen. 

Sheffield, Nov. 10, 1879. 

HEMICA1 NOTICES FROM FOREIG 
SOURCES. 

Note.—All degrees of ten perature are Centigrade, unless otherwise 
expressed. 

Coniptes Rendus Hebriomadaires desSeanes. V Academie 

des Sciences. No 16, Odtober 20, 1879. 

Observations of Magnetic Declension, Inclination, 
and Horizontal Intensity in the Ba in of the Medi¬ 
terranean.— M. de Bern irdiere.— I able of results. 

The Saccharimeter of Laurent.—L. Laurent.—A 
dest upturn 01 this instrument w th figures. It is said to 
yield more light and more distinctness, and the refledt ons 
in the tubes arc suppressed. 

No. 17, Odtober 27, 1879. 

Galvanic Oxidation of Gold.—M. Berthclot.—Grot- 
thu-s observed he dissolution of a gold wire used as a 
positive pole in sulphuric acid traversed by the current. 
M. Chevreul having suggested that this effedt might be 

due to the formation of persul phuric acid, certain experi¬ 
ments were undertaken to solve the question. The state¬ 
ment of Grotthus was confirmed. Gold was rapidly' dis¬ 
solved, even in dilute sulphuric acid, a part being repre- 
cipitated at the negative pole. Nitric acid also attacks 
gold under the same conditions, but phosphoric acid and 
potassa have no appreciable adtion. The effedl of sul¬ 
phuric and nitric acids upon gold is not .due to ozone, 
since oxygen charged with ozone has no adtion upon gold 
in presence of water, whether pure or mixed with sul¬ 
phuric or n tric acid. Persulphuric acid, even when con¬ 
taining oxygenated water, does not attack gold. 

Decomposition of Hydro-selenic Acid by Mercury. 
—M. Berihelot.—Hydro-selenic acid gas preserved in 
bottles for some years, at common temperatures and in 
contadt with mercury, is slowly decomposed, forming 
mercury selenide. 

Critical Refledtions on the Experiments Concern¬ 
ing Human Heat.—M. Hirn. 

Specific Heats and Melting-points of Various Re¬ 
fractory Metals.—J. Violle.—The specific heat of iridium, 
like that of platinum, increases regularly with the tem¬ 
perature. The mean specific heat of gold varies little up 
to 6oo°, and then increases sensibly on approaching the 
melting-point. The melting-points given are :—Silver, 
9540; gold, 1035°; copper, 1054°; palladium, 1500° ; 
plat num, 17750; iridium, 1950°. 

Chloride of Lime Battery.—A. Niaudet.—The battery 
has for its positive eledtrode a plate of zinc, and for its 
negative eledtrode a plate of coke surrounded with frag¬ 
ments of coke. The zinc is placed in a solution of com¬ 
mon salt ; the coke is surrounded with chloride of lime, 
in a vessel of biscuit ware or of parchment paper 

Combinations of Hvdrogen Phosphide with the 
Hydracids, and their Heais of Formation.—J. Ogier. 
—The autnor has studied the hydrochlor te, hvdrobromate, 
and hydr odate of hydrogen phosphide. The formation- 
heat of the latter compound is smaller than that of am- 
moniacal gas, which s conformable with anBogies. The 
formation-heats of the ammomacal salts are also notably 
greater than those of the phosphoretted compounds. 

On Erbia.— P. T. Cieve.— See Chemical News, 

vol. xl , p. 224 

Commercial Trimethyl-amin.—E. Duvillier and A> 
Buisine.—Tne authors re-affirm their former conclusions 
concerning the trimethyl-amin prepared by the process of 
M. Vincent, in which they have further detedled ethyl- 
amin and oxamids. 

Ordinary Cellulose.—M. Franchimont.—The author 
adds to a m xture of 1 part of cellulose and 4 parts of 
acetic anhydride a little sulphuric acid, when a brisk re¬ 
action is set up and the cellulose disappears, whilst the 
1 quid becomes coloured. The whole is then thrown into 
a large excess of cold water, which gives a copious white 
precipitate. The precipitate is washed in cold water and 
dried in the air, and is next introduced into alcohol, which 
dissolves a part and turns shgntly yellow. It is filtered, 
washed in alcohol, and the residue dissolved in boiling 
alcohol. The solution deposits acicular crystals, com¬ 
posed of C46H 54027. It seems to be an eleven times 
acetylated derivative of a triglucuse, Cjs^^ig. 

On Glucose.—M. Franchimont.—The author describes 
an odtacetylic diglucose, which ha- entirely lost the ten¬ 
dency to oxidation pre-ent in gluco-e. 

Researches on Colour-blindness.—J. M ice and W. 
Nicati.—The authors have sought to obtain comparative 
measurements between the quantities of light perceived 
in the diff rent parts of the spedbum by the Colour-blind 
on the one hand, and bv ihe normal eye on the oth r. A 
red glass which scarcely lessens the vision of the normal 
eye diminishes remarkably that of a red colour-blind eye. 

Journ. Chem. Soc., 1878, ., p. 245. 
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Jtistus Liebig's Annalen der Chemie, 
Band igg. Heft I. 

Separation of the Heavy Metals of the Ammonium 
Sulphid- roup.—C. Zimmermann.—Inserted at length. 

Coto-barks and their Charadfeiistic Constituents. 
—J. Jobst and O. Hesse.—This bark is probably derived 
not, like the true cinchonas, from a Rubiaceous plant, but 
from one of the Laurineas or the Terebinthinaoas. It 
contains a principle, which the authors name cotoin, 
C^H^Os- Its reactions and derivatives are de-cribed at 
some length. 

The Non-existence of Pentathionic Acid.— W. 
Spring.—The substance hitherto known as pentathionic 
acid is simply tetrathionic acid. On passing sulphurous 
acid and sulphuretted hydrogen into water, the former 
being maintained in slight excess, a liquid is obtained 
which distinctly decolourises indigo, and which is conse¬ 
quently the hydrosulphurous acid of Schiitzenberger. 

Certain New Basic Salts of Mercury Sulphide.— 
W. Spring.—The author has analysed the compound pro¬ 
duced on adding tetrathionic acid to an aqueous solution 
of mercurous nitrate—a yellow amorphous flocculent body, 
in°oluble in water. It is a trithio-bas c mercury sulphate. 
When treated with nitric acid it is gradually converted 
into a white body—mono-thio-basic trisulphate. 

Bromoxyl Derivatives of Benzol.—R. Benedict.— 
The author descrioes the formation of tribrom-phenol- 
brom, its behaviour with alcohol, with tin and hydro¬ 
chloric acid, with aniline and phenol, and with sulphuric 
acid. 

Normal Paraffins.—C. Schorlemmer.—The results of 
this investigation showthat during the aCtion of chlorine upon 
normal hexan from manmte, a secondary chloride is formed 
in larger quantity along with the primary. The normal 
paraffins of mineral oil have always a higher specific 
gravity than those from other sources. 

Suberic and Azelaic Acids.—R. S. Dale and C. 
Schorlemmer.—On treating cork with 4 parts of nitric 
acid at i-30, the clear liquid contained in addition to 
suberic acid abundance ot azelaic acid, oxalic acid, and 
other acids not yet further examined, and smeary nitro¬ 
genous compounds. Suberon on treatment with nitric 
acid yields an aldehyd of a-pimelic acid. The pimelates 
of silver, calcium, and barium are described. 

Glucoside of White Mustard Seed.—H. Will and A. 
Laubenheimer.—Sinalbin has the composition— 

C3oH44N2S20 x6- 
The authors examine the behaviour of this compound with 
silver nitrate, mercuric chloride, and myrosin. 

Ckemiker Zeitung. 
No. 42, i87g. 

At the Congress of Naturalists and Physicians Prof. 
Engler discoursed on the dangers of petroleum, and exhi¬ 
bited his new instrument for ascertaining its safety. An 
induction spark is used to ignite the vapours given off on 
heating the oil to 35°. Prof. Schroeder spoke on the stere 
of chlorine and oxygen, and Von Babo on determining the 
density of very small quantities of gas. Dr. Dabner 
(Dobner ?) discoursed on the adtion of benzoyl-chloride 
and benzo-trichloride upon the phenols. Dr. Engler read 
a paper on the adtion of metals upon petroleum, and 
Prof. Volhard spoke on the compounds of manganese. 
For its detedtion he heats nitric acid and red-lead to 
ebullition, and adds drop by drop the dilute solution under 
examination. It manganese is present there is formation 
of potassium permanganate. Prof. Bottger spoke on the 
explosions sometimes produced by the adtion of sodium 
on water. He considers that the sodium peroxide formed 
gives off oxygen, which combines with the liberated 
hydrogen. Dr. Witt described the constitution of the 
gases evolved by the adtion of nitric acid upon arsenious i 

acid. Noltmg, of Geneva, spoke on the formula o( naph¬ 
thaline, and Dr. H.-sse closed the sedtional meeting with 
a paper on qumhvdron. On the 23rd Septemher, Prof* 
Jager, of Stuitgart, gave, in the C. nlerence Hall of the 
Gvmnasium, a demonstration his method of examining 
odours (neural-analvsis) and on the odours themselves. 
At the last general meeting the professor spoke on the 
influence of the temper. Amidst boisterous merriment 
he appealed to all mothers present if children, when in a 
good humour, did not give off a pleasant odour, but a dis¬ 
agreeable one when cross or tretful. The ltdfurer ended 
amidst hisse-. The number of members 01 the Congress 
this year Was 1700. 

Adtion ot Bromine upon Cane Sugar.—O. Griess- 
hammeh—The produdts are a gluconic acid, a carbo¬ 
hydrate resembling frudtose, and a gum-like body. The 
acid is merely an isomer of the gluconic acid of Hlasiwetz. 

Volumetric Determination of Magnesium.—Dr. H. 
Precht —The author precipitates the soluole magnesian 
salts with potassa lye of known strength, and determines 
the excess of the latter with standard acid. 

Apparatus and Methods for Testing Petroleum.— 
Dr. Skalweit.—The author gives the prefer<-n e to the 
petroleum pyrometer of Sintenis.—Hann. Monatichrift. 

Simple Method of Testing Petroleum.—Dr. L. Janke 
and Dr. A. Barth.—The authors heat in the water-bath, 
raising the Temperature to ioo° F. in ten minutes. At 
g5° they stir the oil, and at ioo° F. they bring the flame 
of an ordinary match in diredt contadt with the liquid — 
Hann. Monatschnft. 

MISCELLANEOUS. 

The Royal Institution.—The Christmas Ledture9, 
adapted to a juvenile auditory, will this year be given by 
Professor Tyndall, the subjedt being “ Water and Air,” 

Foundation of a New Chemical Chair.— Mr, Mark 
Firth has signified his wish to lound a Chair of Chemistry 
in connection with Firth College, Sheffield He proposes 
to invest a sum sufficient to produce an annual income of 
£150, and this, together with the fees of students, will 
amount, it is believed, to a handsome sum. Mr. Firth 
proposes that the appo ntment shall be first filled by Dr. 
Carnelley, of Owens College, Manchester. Mr. Firth 
built the College bearing his name, contributing at the 
same time £20,000 towards the general endowment fund. 
—The Medical Press and Circular. 

NOTES AND QUERIES. 

Polarimeter.—I should be obliged if you would be good enough to 
inform me through the Chemical News the best form of polarimeter 
lor determining the amount of sugar in saccharine fluids, and the 
rotary power of other liquids.—J. C. H. 

MEETINGS FOR THE WEEK. 

Wednesday, Nov. 19th—Society of Arts, 8 First Ordinary Meeting. 
Opening Address of the i26th Session! 
by Lord Alfred S. Cnurchill. 

- Society of Pubic Analysis, 8. “On the 
Mineral Constituents of Cinnamon and 
Cassia,”!) Hehner. ‘ tin the Determi¬ 
nation of Carbonic Acids in Carbonates," 
G. W Wigner. “ (>n the Examination 
of coffee,” A. H. Allen. “ Note on Ar¬ 
senic in Play.ng-cards,” Dr. Wall ce. 
“ Note on the DLcriminati m of Starches 
by means of Polarise 1 Light,” Dr Tripe. 

Thursday, 20th.—Chemical, 8. “A chemical Stuuy 01 Vegetable 
Alb nism : Part II., Kespnation and Transpira¬ 
tion of A bino F liage,” n. H. church. “Esti¬ 
mation of Manganic Oxide and Potassium Bi¬ 
chromate,” Spencer Pickering. “ Contributions 
to the History of Putrefaction,” C. T. Kingzett. 
“Notes on Manganese Dioxide,” C R. Aider 
Wright and A E. Menke. 

-- Royal, 8'3o. 

Saturday, 22nd.—Physical, 3. “On a Reiention Image Photo¬ 
meter,” Dt. F. Guthrie. 
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THE PERIODIC LAW OF THE 

ELEMENTS. 

CHEMICAL 

By D. MENDELEEF. 

(Continued from page 232.) 

Even as, up to the time of Laurent and Gerhardt, the 
words “ molecule,” “ atom,” and “ equivalent ” were 
used‘one for the other indiscriminately in the same 
manner, so now the terms “ simple body ” and “ element ” 
are often confounded one with the other. They have, 
however, each a distindt meaning, which it is necessary 
to point out, so as to prevent confusion of terms in philo¬ 
sophical chemistry. 

A “ simple body ” is something material, metal or metal¬ 
loid, endowed with physical properties, and capable of 
chemical reactions. The idea of a molecule corresponds 
with the expression of a “ simple body;” a molecule is 
made up of one atom, as in the case of Hg, Cd, and 
others; or of several atoms, such as S2, Sg, 02, H2l Cl2, 
P4, &c. 

A simple body is able to show itself under isomeric and 
polymeric modifications, and it is only distinguished from 
a compound body by the homogeneity of its material parts. 
But in opposition to this, the name of “ element ” must 
be reserved for characterising the material particles which 
form simple and compound bodies, and which determine 
their behaviour from a chemical and physical point of 
view. The word “ element ” calls to mind the idea of an 
atom ; carbon is an element; coal, diamond, and graphite 
are simple bodies. 

The principal end of modern chemistry is to extend our 
knowledge of the relations between the composition, the 
reactions, and the qualities of simple and compound bodies, 
on the one hand ; and, on the other hand, the intrinsic 
qualities of elements which are contained in them; so as 
to be able to deduce from the known character of an ele 
ment all the properties of all its compounds. 

For example, saying that carbon is a tetratomic element, 
is making known a fundamental property which appears 
in all its combinations. 

The elements count among their properties, which can 
be measured exactly, their atomic weight, and the power of 
showing themselves under the form of different compounds. 

Alone amongst their properties, the two above mentioned 
bring in their train a number of faCts. The last has given 
rise to a special theory on the atomicity (valency) of ele 
ments. Amongst the other properties of elements which 
influence the character of bodies, the physical properties 
(such as cohesion, capacity for heat, coefficient of refrangi- 
bility, speCtral phenomena, &c.) have been up to the 
present time too incompletely studied for us to be able to 
generalise them in a rigorously philosophical manner. 
What we know of these properties is still insufficient and 
defective in comparison with our knowledge on the atomic 
weights and the atomicity of elements. However, it has 
already been often noticed that the physical properties 
depend one on another, that the atomic weights, and prin¬ 
cipally the molecular weights of compounds, are equally 
in intimate relation with them. It is principally the faCt, 
that it is easy to measure these properties exaCtly, that 
has induced us to make these comparisons. It is by 
studying them, more than by any other means, that we 
can conceive the idea of an atom and of a molecule. By 
this faCt alone we are enabled to perceive the great influ¬ 
ence that studies carried on in this direction can exercise 
on the progress of chemistry. 

The above-mentioned measurable properties are by no 
means the only ones possessed by the elements. They 
have beyond these a series of properties which have 
not yet been able to be measured, hut which still con¬ 
tribute to their recognition. These last have received the 
name of chemical properties. Certain elements do not 
combine with hydrogen ; they have, according to the 
recognised term, a basic character, or, in other words, they 
absorb oxygen and form bases; they form salts when 
combining with chlorine ; other elements (called acidifying 
elements) do combine with hydrogen ; with oxygen 
they only form acids, and with chlorine only chloranhy- 
drides. Thirdly, there are elements which form the link 
between the first and second classes; and fourthly, there 
are elements which in their forms of higher oxidation 
have an acid character, and when less oxidised a basic 
character. Science does not as yet possess any process 
by which these properties can be measured, but still they 
are counted among the number of qualitative characteristics 
which distinguish the elements. Further, these lastly- 
named elements possess properties which determine the 
greater or less stability of compounds ; these, again, are 
chemical properties. It is in this manner that some ele¬ 
ments can unite with all the others in compounds capable 
of being decomposed with a relative facility, while we 
cannot obtain analogous decompositions in the corres¬ 
ponding compounds of other elements. Not being sus¬ 
ceptible of exaCt measurement, the above-mentioned che¬ 
mical properties can hardly serve to generalise chemical 
knowledge ; they alone cannot serve as a basis for theoreti¬ 
cal considerations. H owever, these properties should not be 
altogether neglected, as they explain a great number of 
chemical phenomena. It is known that Berzelius and 
other chemists considered these properties as being among 
the principal characteristics of elements, and that it is on 
them that the eleCtro-chemical system was based. 

As a general rule when we study the properties of ele¬ 
ments, bearing in mind practical conclusions and chemical 
previsions, it is necessary to give equal attention to the 
general properties of the other bodies of the group, and to 
the individual properties of the given element in that 
group; it is only after such comparative studies, and 
laying stress on an accurately measurable property, that 
we can generalise the properties of an element. The 
atomic weight furnishes us now, and will long continue to 
furnish us, with a property of this nature; for our con¬ 
ception of the atomic weight has acquired an indestructible 
solidity, above all latterly, since the use of Avogadro’s 
and Ampere’s law : thanks to the efforts of Laurent, Ger¬ 
hardt, Regnault, Rose, and Cannizzaro, one can even 
state boldly that the notion of the atomic weight (consi¬ 
dered as the smallest part of an element contained in a 
molecule of its compounds) will remain without change, 
whatever may be the modifications that the philosophical 
ideas of chemists may undergo. The expression atomic 
weight* implies, it is true, the hypothesis of the atomic 
structure of bodies; but, then, we are not here dis¬ 
cussing denomination, but a conventional idea. It seems 
that the best method of extending our chemical know¬ 
ledge would be to elaborate the correlations between 
the°proportions of elements and their atomic weights. It 
is thus that we should obtain the most natural and most 
fruitful results in the extension of the study of elements. 
To determine this dependence seems to me to be one of 
the principal tasks of future chemists ; for this problem 
has the same philosophical importance as the study of the 
conditions of isomerism has. In the present memoir I 
shall try and show the already mentioned relation between 
the atomic v/eights of elements and their other properties, 
particularly the faculty of giving different forms of com¬ 
bination. 

This last faculty has already been carefully experi¬ 
mented on ; a still more precise expression has recently 

* By replacing the expression of atomic weight by that of elementary 
weight, I think we should, in the case of elements, avoid the concep¬ 
tion of atoms. 
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been found for it, in the theory relative to the limits of 
chemical combinations, to the atomicity of elements, and 
to the manner of attachment of atoms in the molecules. 
It is known that Dalton called combinations in multiple 
proportions the mode of combination of an ideal element, 
R, with other elements (of the form RX, RX2, RX3, &c.); 
Gerhardt called them types ; they are now used for fixing 
the atomicity of elements. 

The incompleteness which exists in the theory now ac¬ 
cepted, with regard to the atomicity of elements, arises 
from the fad that the opinions of chemists do not coincide 
in resped to elements such as Na, Cl, S, N, P, Ag ; some 
consider the atomicity as an invariable property of atoms, 
while others affirm the contrary. The uncertainty in the 
ideas on atomicity come principally from the novelty of 
their introdudion into Science, and from this—that they 
include the hypothesis of the union of elements by parts 
of their affinity. It also arises, according to my idea, 
from the fad that we only study the forms of combination, 
without comparing these forms with the other properties 
of the elements. The gaps which I have just pointed out 
in the theory of combinations—gaps produced by the doc¬ 
trine adually accepted on the subjed of the atomicity of 
elements—are at their widest, as I shall point out further 
on, if the study of the principal properties of elements is 
based on the atomic weights. 

Since the year 1868, the year in which the first part of 
my work “Principles of Chemistry” appeared, in the 
Russian language, I have been endeavouring to solve this 
problem. In this paper I take the liberty of making known 
the results obtained up to the present time in my researches 
in that direction.* The formation of natural groups, 
such as the haloids, the metals of the alkalies and alkaline 
earths, the bodies analogous to sulphur, to nitrogen, &c., 
furnished me with the first opportunity of comparing the 
different properties of the elements with their atomic 
weights. In the beginning we only arranged in groups the 
elements which resemble one another in several respeds, 
but later on several experimentalists—-notably Gladstone, 
Cooke, Pettenkoffer, Kremers, Dumas, Lenssen, Odling, 
&c.—observed that the atomic weights of the different 
members of these groups had a simple and regular relation 
to each other. The discovery of these relations led to the 
comparison of the members of different groups with the 
homologous series, and, later on, to the conception, in a 
chemico-mecbanical manner, of the complex nature of 
atoms, which has been held as reasonable by the greater 
number of chemists, but up to the present time it has not 
received any definite name. 

All the relations observed between the atomic weights 
of elements have not yet led to any logical conclusion or 
chemical prevision, on account of the gaps in them. This 
may be the reason why they have not acquired the right 
of being generally recognised in Science. 

First. Nobody that I know of has, up to the present, 
prepared any comparative table of the natural groups, and 
the observed relations between the different members of 
croups have remained without any connexion or explana¬ 
tion. Concerning this subject, in 1859, Strecker rightly 
said.f “ It is hardly possible that the relations noticed 
between the atomic weights of elements which resemble 
each other in their chemical properties should be purely 
accidental. However, we must leave to future research 
the discovery of the ‘regular’ relations which are be¬ 
trayed in these numbers.” 

Secondly. Only small variations in the magnitude of the 
atomic weights of some analogous elements (Mn, Fe, Co, 
and Ni,—Pd, Rh, Ru,—Pt, Os, Ir) have been observed. 
Therefore we were only authorised in saying that the 
analogy of elements was connected either by approximate 
agreement or by the increasing amount of their atomic 
weights._ 

* In relation to some historical and polemical observations on this 
question, see the Bericlite der Deutschen Chemischen Gesellschaft, 
1871, p. 348. 

t “Theorieenund Experiment# zur Bcstimmung der Atom gewichte 
der Elemente,” p. 146. 

Thirdly. Nobody has established any theory of mutual 
comparison between the atomic weights of unlike ele¬ 
ments, although it is precisely in connedion with these 
unlike elements that a regular dependence should be 
pointed out between the properties and the modifications 
of the atomic weights. The fads published up to now, 
being too isolated, could not cause any progress in the 
philosophical development of chemistry; however, they 
contain the germs of important additions to chemical 
science, especially as concerns the nature, to us myste¬ 
rious, of elements. 

In the term periodic law I designate the reciprocal rela¬ 
tions between the properties and the atomic weights of 
elements. Later on I shall develop the relations which 
are applicable to all the elements: they are shown in the 
form of a periodic fundion. 

(To be continued.) 

ON THE VOLATILITY OF PLATINUM IN 

CHLORINE GAS 

AT HIGH TEMPERATURES.* 

By SEELHEIM, of Utrecht. 

Some years ago the author made the curious observation 
that, when platinum foil is kept at a red heat in dry 
chlorine gas, the metal gradually volatilises, and in a 
colder part of tube gets re-deposited as a sublimate, con¬ 
sisting of measurable crystals of the regular system. The 
crystalline nature of the sublimate proves that the metal 
must have travelled through the tube as a vapour. In 
order, however, to make quite sure of this important re¬ 
sult, the author, quite lately, repeated the experiment in a 
modified form, consisting in this, that he heated a quantity 
of platinous chloride in a porcelain flask to bright redness. 
The flask was allowed to cool and then Cautiously broken 
up, when the metallic platinum due from the chloride 
was found, not at the bottom of the flask, but somewhere 
higher up at the sides, in the form of a crystalline subli¬ 
mate. This, the author says, confirms what was ob¬ 
served some time ago by Troost and Hautefeuille, who 
found that platinous chloride, when heated to 1400° C. in 

I a porcelain flask and allowed to cool, suddenly gives a 
deposit of PtCl2, while when cooled down gradually it 
yields only CL and metallic platinum. 

The volatilisation of the platinum must be owing to a 
chemical cause. We must assume that the metal, 
when heated in chlorine gas, passes, at least, temporarily, 
into a volatile chloride, which, at lower temperatures, 
breaks up again into chlorine gas and metallic platinum. 
If this chloride is PtCl2, and PtCl2= 1 molecule, its vapour 
should occupy the same volume as the “ Cl2 ” contained 
in it, and consequently Vidor Meyer’s experiments prove, 
as before, that “ Cl2 ” at high temperatures dissociates 
into two or more molecules. But it is more natural to 
assume that the PtCI2 vapour has only a transitory exist¬ 
ence, being continually formed and re-decomposed into Pt 
vapour and chlorine. At any rate, Vidor Meyer’s results 
do not prove that chlorine gas (at 1500° or so) undergoes 
dissociation, because what he operated upon was not pure 
chlorine but chlorine contaminated with volatilised 
platinum. 

So far Seelheim. In my own opinion the most natural 
interpretation of Seelheim’s and Meyer’s results is to as¬ 
sume that 2(Pt + Cl2), produced by the decomposition at a 
dull red heat of 2PtCl2 at higher temperatures, associate 
into 2PtCl +Cl2 = 6 vols. (i.e., 6 times the volume of £Ha) 
= | times the volume the 2C12 present at the lower tem¬ 
perature. Or else we may assume that the atomic weight 
of platinum is pt = iPt, and that, what on starting was 
2pt2CI2 (solid), at higher temperatures got transmitted 
thus:— 

* A condensed translation of an article in the last number of the 
Berichte der Deutschen Chemischen Gesellschaft. Communicated by 
Prof. Dittmar. 
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2pt2Cl2 = pt4 + 2Cl2 = 2ptCl + pt2Cl2. 
Ord. temp. 500° 1500° 

Vol. = o 0+4 4+2 
or— 04 6 
Meyer’s discovery, then, appears to be a mistake, but it 

is one of those mistakes that could only have been com¬ 
mitted by a great experimenter like him. 

W. D. 
Anderson’s College, Glasgow, Nov. 17, 1879. 

ON THE NASCENT STATE OF BODIES. 
By Dr. T. TOMMASI. 

In a recent number of the Chemical News (vol. xl., 
p. 184) Dr. Phipson observes that it is not logical to found 
an entire system on a single fadt. In this he is perfectly 
right, and I entirely agree with him. T would, however, re¬ 
mind him that my thermic theory of nascent hydrogen does 
not rest on a single fadt but on many. For more than two 
years I have been engaged in ascertaining whether the re- 
dudtive properties peculiar to hydrogen when it comes out of 
a combination are due to an allotropic state of hydrogen, 
such as the nascent state, or to ordinary hydrogen in dif¬ 
ferent thermic conditions. I have studied most of the 
reductions effected by hydrogen, and generally attributed 
to a nascent state such as— 

Reduction of silver chloride, bromide, and iodide. 
„ ,, chloric acid and chlorates. 
,, ,, potassium perchlorate. 
,, ,, ferric chloride. 
,, „ nitrates. 
,, ,, chloral. 

The following are the results I obtained :— 
(1.) Silver chloride in suspension in dilute sulphuric acid 

was treated with sodium amalgam. The experiment, 
which lasted forty minutes, was made in the dark. The 
silver chloride remained perfectly white, and consequently 
had undergone no reduction, and the liquid separated from 
the silver chloride contained no trace of sodium chloride. 
It was the same with silver bromide and iodide. It fol¬ 
lows, moreover, that nascent hydrogen (Zn4-S04H2+Aq) 
does not reduce silver chloride unless the chloride is in 
contact with zinc. This reduction, then, can only be 
attributed to the action of the zinc, and not to that of hy¬ 
drogen. On the other hand, an eleCtric current will decom¬ 
pose silver chloride in suspension in dilute sulphuric acid. 
How are we to explain the faCt that silver chloride which 
resists the action of nascent hydrogen resulting from the 
decomposition of water by sodium amalgam can be reduced 
by hydrogen equally nascent, but which results from the 
decomposition of water by the battery ? 

(2.) A solution of potassic chlorate was acidulated with 
sulphuric acid, and then divided into two parts, one of 
which was treated with zinc, the other with sodium amal¬ 
gam. The reaction was stopped at the same time, when 
there was still some sodium amalgam and some zinc, and 
before the sulphuric acid was completely neutralised. 
The two solutions were filtered, and silver nitrate added. 
The solution which had been treated with zinc gave rise to 
a very abundant precipitate of silver chloride, whilst the 
other, which had been treated with sodium amalgam, re¬ 
mained perfectly limpid. Chloric acid, sodium, barium, 
copper, and mercury chlorates undergo no reduction by 
sodium amalgam when in neutral, alkaline, or acid solu¬ 
tion. The hydrogen proceeding from the eledtrolysis of 
water does not easily deoxidise potassium chlorate. 

(3.) M. Guetta, in a work on the redudtion of nitrates, 
has arrived at conclusions precisely similar to those I have 
arrived at with regard to chlorates. I had foreseen most 
of the results obtained by M. Guetta, and was glad to see 
them confirmed by his experiments. 

(4.) M. Papasogli has recently discovered that a solution 
of nickel, to which potash and potassium cyanide were 

added, acquires, by the adtion of the zinc, a beautiful red 
tint, whilst at the same time hydrogen is set free. If 
magnesium takes the place of zinc in this experiment—or, 
better still, if the magnesium-platina couple is used—the 
evolution of hydrogen is always observed, but the coloura¬ 
tion no longer takes place. On the other hand, the double 
cyanide of potassium and of eledtrolysed nickel is coloured 
red at the negative pole. In these cases the red compound 
is either produced by the metal or nascent hydrogen. In 
the former case the red tinge would not be produced by 
the adtion of hydrogen resulting from the decomposition 
of water by the battery, and in the second case it would 
manifest itself, because the hydrogen set free by the mag- 
nesium-platira couple is equally nascent as that developed 
by the zjnc or by the eledric current. 

(5.) M. Sergius Kern (Chemical News, vol. xxxiii., 
p. 112) observes that magnesium is rapidly dissolved by 
ferric chloride, ferric hydrate being formed. This paper 
was afterwards reproduced in the Bulletin de la Societe 
Chimique de Paris, vol. xxvi., p. 338, but the editor of that 
journal remarks that it does not appear probable that ferric 
hydrate is produced when hydrogen is evolved unless air 
is admitted. I repeated that experiment, excluding the 
air, and using water that had first been boiled ; but the 
results that I obtained were exadly identical with those of 
M. Sergius Kern. It is the same when sodium amalgam 
is substituted for magnesium. 

(6.) According to Mr. C. Stahlschmidt (Pogg. Annalen, 
vol. cxxviii., p. 416) it would seem that the nascent hydro¬ 
gen which results from the decomposition of water by pow¬ 
dered zinc at the ordinary temperature changes potassium 
nitrate into nitrite, red cyanideintoyellow cyanide, reduces 
indigo and the iodates, but, most remarkably, does not re¬ 
duce the nitrates. 

(7.) Prof. De Wilde, of Brussels, has observed that 
whilst sodium amalgam reduced potassium bromate, it had 
no action on potassium chlorate. How, then, without re¬ 
curring to my theory, would Dr. Phipson explain the fadt 
that potassium perchlorate, which resists the adtion of 
sixteen sources of nascent hydrogen, can be reduced by 
sodium bisulphite ? And why does the nascent hydrogen 
proceeding from the adtion of zinc on dilute sulphuric acid 
reduce the potassium chlorate while it has no adtion on 
the perchlorate ? In the last two cases is it not always 
in the nascent state that the hydrogen is set free ? and is 
not the medium in which it is produced the same ? If, 
then, the properties of nascent hydrogen were inherent to 
that special state of the gas the same readtions ought 
always to be obtained; but the few experiments I have 
just quoted, and many others which I pass over in silence, 
prove, on the contrary, that the redudtive power of nascent 
hydrogen varies according to the chemical readtion which 
produces it. And if this gas in the nascent state possesses 
greater affinity than in the natural state, it is solely due to 
the fadt that the hydrogen the moment it issues from a com¬ 
bination is found to be accompanied by the whole quantity 
of heat produced during the setting free of the hydrogen. 
Consequently, nascent hydrogen is nothing else than ordi¬ 
nary hydrogen in thermic conditions or, speaking generally, 
indifferent physical conditions. To my mind, the expression 
nascent hydrogen is synonymous with hydrogen + calories. 
In fadt, all the readtions produced with nascent hydrogen can 
be obtained quite as well with ordinary hydrogen and a 
high temperature; and the differences observed between 
the hydrogen resulting from different chemical readtions 
are simply due to the fadt that these readtions do not 
develop the same quantity of calories. 

Now is any further proof wished for that nascent hydro¬ 
gen is nothing but H + cal. I take, for example, the adtion 
of hydrogen on sulphur. This body, as everybody knows, 
does not combine at the ordinary temperature with hydro¬ 
gen, but the readtion takes place if that gas is in what is 
called a nascent state. On the other hand, M. Janario, 
by causing a current of hydrogen to pass over the melted 
sulphur has been able to determine a readtion between 
these two bodies. Is it not the same cause which lead 
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to the formation of sulphuretted hydrogen ? In these two 
reactions the sulphur and hydrogen require a certain quan¬ 
tity of heat in order to combine ; orily in the first case 
that heat is provided by the combustion of light/ng-gas, and 
in the second case by a chemical reaction. The physical 
conditions alone are changed, the hydrogen remains the 
same. 

Dr. Phipson says that in 1858 he presented to the 
Society of Sciences at Plaarlem, a memoir, entitled 
“ Catalytic Force, or Study on the Phenomena of Con¬ 
tact,” and in which he propounded a theory to explain the 
nascent state of bodies. I deeply regret that I was un¬ 
acquainted with Dr. Phipson’s interesting memoir, other¬ 
wise I should certainly have spoken of it in my notes. I 
must, however, say that the Chemical Dictionaries of 
Watts, Wurtz, and Selmi (on the article “ Nascent Hy¬ 
drogen ”), and the principal chemical treatises do not 
mention in any way the experiments or theories put forth 
by Dr. Phipson; nor do they quote any chemist who took 
up the question before myself. It is right to say that M. 
Ste.-Claire. Deville announced the existence of hydrogen 
in the nascent state, but he has not explained why that 
gas has greater affinity in the nascent than in the ordinary 
state. 

I hope that when Dr. Phipson has read this paper he 
may perhaps accept my thermic theory of the nascent 
state of hydrogen. If, on the contrary, he fails to do so, 
I shall always be very happy to reply to any objection he 
may raise on the subject. 

COMPARATIVE RESULTS OBTAINED WITH 

PREVIOUS ELECTRICAL OZONISERS, 

WITH DESCRIPTION OF 

A MODIFIED AND POWERFUL FORM. 

By ALBERT R. LEEDS, Ph.D. 

I. 
In pursuing this enquiry, two objects were kept prominently 
in view:—1st. To obtain ozone by a method which could 
be relied upon at all times, and which would not only be 
independent of changes in temperature, humidity, &c., 
but require little or no supervision from the experimenter 
after once being set into operation. 2nd. To be able both 
to ozonise to a maximum the air or oxygen employed, and 
to employ large volumes of the ozonised gas. 

The considerations summarised under the first head, 
finally caused the abandonment of a large Holtz machine, 
with which the experiments had been originally instituted. 
For, granting that by the use of suitable precautions the 
disturbing influences of atmospheric variations are 
eliminated, there still remains the necessity of a consider¬ 
able amount of mechanical power to drive the machine. 

With regard to the second point, we were assisted 
chiefly by Dr. Siemens’s theoretical discussion of the prin¬ 
ciples involved in the construction of the induction tube 
which bears his name. In the experiments of Von Babo 
and Claus, with an ozoniser devised by the first-named, a 
very small volume of oxygen confined within the appa¬ 
ratus was subjected for many hours to the action of elec¬ 
tricity generated by a powerful coil.* The maximum 
degree of ozonation was reached under these circum¬ 
stances when the confined gas ceased to contract, and 
this maximum in various trials corresponded to 3'i to 
574 per cent of ozone. Brodie employed a Siemens tube, 
the interior and exterior surfaces being cooled to o° or 
even — 10° by ice or a mixture of ice and salt.f The 
highest percentage of ozone obtained in this manner was 
6'5 per cent. A very powerful coil was employed, the 

* “ Researches on the Constitution of Ozone,” Am. der Chem. und 
Pharm., cxl., p. 248. 

+ Sir B. C. Brodie “ On the Action of Electricity on Gases,” Phil, 
Trans., 1872, p. 435. 

passage of the gas in each experiment occupying about 
thirty minutes, and the volume of the oxygen varying from 
about 100 c.c. to less than 300 c.c. Experiments were 
made with the view of ascertaining the effeCt of repeated 
electrisation of the gas on passing it several times through 
the induction tube. It was found that on its fourth or 
fifth passage it contained no higher percentage of ozone 
than it did at the end of the first. These experiments 
agreed, therefore, with those of Von Babo and Claus, in so 
far as they likewise appeared to show that there was a 
fixed limit prescribed by the conditions of the experiment, 
beyond which the ozonation cannot pass, but differed in 
the respeCt that this limit was reached at once, while in 
those of Von Babo and Claus it was not attained until 
after powerful electrisation for many hours. 

But the objeCt in the present enquiry was not to ozonise 
to a maximum a small volume of confined gas with the 
view of studying the properties of the gas itself. It was 
rather to ozonise to a maximum a current of air or oxygen, 
with a view of studying the reactions produced by it in 
the various substances with which it was brought in con¬ 
tact. It was also desirable, if possible, to employ a large 
volume of oxygen, and to keep it flowing rapidly, so that 
the total amount of ozone produced might be considerable. 
With these ends in view, the various forms of ozonisers 
hitherto proposed were tried, and failed to give, in our 
hands, the character of results sought for, until eventually, 
after many modifications, a development of the Siemens 
induction tube was arrived at, which has proven satisfactory. 

After discarding the Holtz machine an induction coil of 
ten Bunsen elements (set up as two large cells) was em¬ 
ployed. The axis of the wheel which operated the hammer 
used in making and breaking connections was also the 
axis of a pulley, connected bv a belt with another pulley, 
run by a small eleCtro-magnetic machine. This latter was 
driven by two additional Bunsen cells, and the speed so 
regulated that about 60 sparks would pass between the 
terminals of the coil per minute. As thus arranged, the 
coil was used to supply the electricity employed in making 
the trials on the various ozonisers employed. The re¬ 
sults given are the best which we could obtain, and as 
such are put on record, without attempting to explain 
why, in some instances, they are so low. 

Wright’s Ozoniser.* 

The first tried was that of Prof. Wright, who, however, 
had made use in his own experiments of a Holtz machine 
as the source of electricity. The original description was 
followed closely. A straight glass tube, 20 c.m. in length 
and 27 c.m. in diameter, was closed at each end with 
paraffined corks, through the axis of which stout copper 
wires were passed, one carrying a terminal in the form of 
a ball, the other a terminal disc. Inlet and exit tubes 
were also let into the corks eccentrically to provide for 
the flow of gas. 

A very slow stream of perfectly dry oxygen was made to 
flow through the apparatus. The maximum result was 
0 76 m.grm. of ozone per litre. The oxygen used contained 
about 2 per cent of nitrogen. It was dried in this and 
the subsequent experiments by passage through a series of 
sulphuric acid dryers.f 

Houzeau’s Ozoniser. 

According to M. Houzeau’s description (Compt.Rendus, 
lxxiv., 256), this is constructed of a straight tube, in the 
interior of which is a wire of copper, lead, or, better, of 
platinum, 40 to 60 c.m. long, passing through the upper 

* Am. Joum. Sci., [3], iv., 29. 
t Note.—Gianetti and Volta (Berichte der Deutschen Chemischen 

Gesellschaft, vii., p, 1462) with a similar apparatus, employing the 
Holtz machine, obtained 15 m.grm. of ozone per litre. Later (ibidem, 
ix., p. 84) they employed a form of Si-mens induction tube, with the 
inner and outer tubes 2 c m. and 2| c.m. respectively, in connection 
with a Holtz machine. They found that the slower the stream and 
the lower the temperature, the larger the percentage. Between 5°and 
io°, £ litre of oxygen flowing per hour, they obtained 40 m.grms. ozone 
per litre. On substituting a Ruhmkorff coil, they obtained, under 
like circumstances, only one-third this amount. 
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side. A wire is wrapped around the exterior, which is a 
little longer than the interior wire, and connects with the 
other pole of the induction coil. With such an apparatus, 
and with a coil giving 2 to 3 c.m. sparks, Houzeau states 
that he readily obtained 60 to 120 m.grms. of ozone per 
litre of ozonised air, according as the experiment was 
performed at +150 or —30°. In one case he obtained 
180 m.grms., and expressed the opinion that the complete 
conversion of oxygen into ozone was to be regarded as 
possible. 

Two ozonisers of this form were made. The first, of a 
tube 55 c.m. long and 15 m.m. diameter. A spiral of 
platinum wire, go c.m. long, coiled around the middle por¬ 
tion of the exterior of the tube, formed one pole; a straight 
platinum wire passing along the axis of the interior of the 
tube, the other. 

Results.—Oxygen used, a slow current flowing, 3-25 
litres; ozone obtained, x6-07 m.grms., 01-4-95 m.grms. per 
litre. Temperature, 20°. Second trial.—Oxygen used, 
5-125 litres ; ozone obtained, 19-85 m.grms., or 3-9 m.grms. 
per litre. Temp., 210. 

These results being highly disappointing, a more elabo¬ 
rate ozoniser of this class was constructed. The outside 
tube was 60 c.m. long and 18 m.m. diameter. Around the 
middle portion of this exterior tube, for a length of 40 c.m., 
was coiled a platinum spiral 177 c.m. long, with 32 turns. 
In the axis of this tube another glass tube 6 m.m. in 
diameter was placed, with a similar platinum spiral, but 
having 70 turns, and coiled in the opposite direction. 
The inner tube was kept concentric with the outer by two 
rings of glass beads. 

Results. — Placed in a mixture of ice and salt. Oxygen 
used, 4J litres ; ozone obtained, 19-03 m.grms., or 4-6 
m.grms. per litre. No better result on second trial. Re¬ 
peated.—Temp., 220 ; spark-length, 30 m.m. Oxygen 
used, i-6 litres ; ozone obtained, 3-78 m.grms., or 2-4 
m.grms. per litre. 

Since, in these and subsequent trials, Houzeau’s 
ozoniser, in my hands, yielded equally unsatisfactory re¬ 
sults, its use was abandoned. 

Boillot’s Ozoniser. 

Its peculiar feaCtures are—1st. The use of gas-carbon 
as the material constituting the two poles; 2nd. The 
ozonised oxygen is allowed to flow through, and in con¬ 
tact with, one of these poles, instead of isolating the gas- 
carbon in a glass tube. The apparatus was constructed 
so as to embody the ideas of its author, as far as we 
understood them.* 

The oxygen was conveyed through a glass tube, 60 c.rn. 
long and 15 m.m. in diameter. This was closed with 
paraffined corks at both ends, through which smaller 
glass tubes were passed for inlet and outflow of gas. It 
was filled with coarse fragments of gas-carbon, each 
about the size of a pea. These were connected with one 
pole by a copper wire passing through the cork. The 
middle of this tube was surrounded by another tube, 
19 m.m. in diameter, the space between them being filled 
with pulverised gas-carbon, and connected by a copper 
wire with the other pole. 

Results.—Length of spark, 60 m.m. at beginning, 
50 m.m. at close of experiment; temp., 20°; time, two 
hours; amount of oxygen used, 4J litres ; of ozone ob¬ 
tained, ix-gi m.grms. This is equivalent to 2-77 m.grms., 
or 1-29 c.c. per litre. 

Von Babo’s Ozoniser.f 

The instrument of this description, as constructed by 
ourselves, was made as follows. 14 small thin tubes, 
2-5 m.m. wide and 900 m.m. long, were joined together 
two by two, and thrust into a large tube, 21 m.m. inside 
diameter and 975-m.m. long. The thin tubes were kept 

* Comptet Rendus, lxxv., 214 and 1712; Chemical News, xxvi.i 
312; Joiirn. Chemical Society, N.S., x,, 879. 

+ “Volumetric Relations of Ozone,’’ Ann, der Ghent, twd Phatin-, 
Supph »•> P. 297. 

apart by means of little pieces of tubing, about 10 m.m. 
long and just large enough to fit over the other tubes. In 
each tube was placed a copper wire running through 
nearly its entire length, and connected with a platinum 
wire, and then they were sealed by the gas flame. The 
tubes in couples were so arranged that the platinum wire 
of one projected from one end of the large tube, and the 
platinum wire of the other projected from the other end. 
The bundles of wires were connected at each end with 
copper wires going off to the coil, the junction being made 
outside of the enveloping tube, which was provided with 
inlets and outlets for the gas. 

Result.—Spark - length, 70 m.m.; time, thirty-five 
minutes. Oxygen used, 1 litre; ozone obtained, 9-15 
m.grms. In the dark it was found that the discharge was 
not altogether silent, a few points of light being visible. 

Thinking that a better result might be obtained by 
spreading the charge over a lesser extent, another ozoniser 
of this pattern was fitted up with only 5 pairs of tubes, all 
the other arrangements being the same. 

Result.—Time, seventy minutes. Oxygen used, 1 litre ; 
ozone obtained, 2-5 m.grms. Minute points of light were 
also noticeable in the dark along the sides of some o 
these tubes. 

After these trials, the attempt to employ ozonisers of 
Von Babo’s form was abandoned. 

Siemens’s Ozoniser. 

The original description of this ozoniser, which was 
designed and constructed according to certain theoretical 
conceptions by W. Siemens (Ann. dev Phys. und Client., 
cii., 120) more than twenty years ago, is as follows :—It 
is made of two tubes of the thinnest suitable glass. One 
of them, which is closed and the narrower of the two, is 
set inside the other in such a way that the annular space 
between them is of uniform width throughout. The outer 
is melted to the inner tube at one end, and at the other is 
narrowed down into an exit tube. The inlet tube is joined 
to the other end of the outer tube. The inner and outer 
surfaces of the glass tubes are coated with metallic foil 
and oppositely electrified. 

With the objects in view, which were set forth at the 
beginning of this article, a very large number of ozonisers 
of this description were made, and the successive improve¬ 
ments, as shown by the increase in the amount of ozone 
obtained, rapidly led to the modification, which was finally 
adopted. 

The first was constructed of a tube 50 c.m. in length 
and 35 m.m. in diameter, narrowed down at each end so 
as to unite with a straight tube passing through its middle, 
17 m.m. in diameter. It is not necessary to fuse the 
tubes, so as to close the annular space, a joint of sealing- 
wax remaining unaffected. The inside of this second 
tube was covered with tin-foil, and formed one pole; the 
exterior of the outer tube was covered with 378 c.m. of tin- 
foil, and constituted the outer pole. The lateral inlet and 
exit tubes for the passage of the gas were closed with 
small wash-bottles made of test-tubes, and containing 
sulphuric acid. This simple arrangement prevents back¬ 
ward diffusion of the ozone, and consequent destruction 
of the rubber connections. 

Result.—Oxygen employed, 1 litre; ozone obtained, 
7-18 m.grms. 

After the experiments given in the present article were 
concluded, a Siemens ozoniser of the pattern known as 
Geissler’s, was received from Bonn. The interior tube 
was 18 m.m., the exterior tube 27 m.m. in diameter, and 
the exterior surface of the latter over a length of 30 c.m. 
was coated with foil; about the same length of foil was 
contained in the inner tube. The outer tube was again 
surrounded by a final enveloping glass tube. All the 
joints and connections in this difficult piece of glass- 
blowing were of glass. In our own trials we were com¬ 
pelled the make the joints of sealing-wax. As this, how¬ 
ever, lowered all the quantities found, their relative 
values and significance would still remain. 
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Result.—Spark-length, 31 m.m.; time, forty minutes. 
Oxygen used, 1 litre; ozone obtained, 28*16 m.grms. 

A series of experiments was now instituted to deter¬ 
mine the influence of the extent of electrified surface, its 
separating distance, duration of exposure of the current 
of oxygen to the silent discharge, and of the spark-length 
upon the amount of ozone obtained. With these objects 
we employed:— 

I. Ozoniser of one metre in length, of which 850 m.m. 
were covered with tin-foil. Diameter of outer tube, 
25 mm.; width of annular space intervening, 1 m.m. 
Both inside and outside tubes of very thin glass. 

Result.—Oxygen employed, 1 litre; ozone obtained, 
23*65 m.grms. Spark-length, 85 m.m. ; temp., 220; dura¬ 
tion of experiment, ten minutes. 

II. Length of tube, 1 metre; length of exterior of outer 
tube covered by tin-foil, 925 m.m.; diameter of outside 
tube, 47 m.m.; diameter of inside tube, 25 m.m.; width 
of the annular space intervening, 11 m.m.; walls of the 
glass tubes thicker than the preceding. 

Result.—Oxygen employed, 1 litre; ozone obtained, 
5*8 m.grms.; time, ten minutes; temp.; 220; spark- 
length, 60 m.m. 

Therefore, in the construction of tubes subsequently 
made, glass tubes as thin as could be obtained, and with 
as small an annular space between them as possible, were 
employed. 

III. Using the same (II.) ozoniser, an experiment was 
made to determine the effeCt of prolonged exposure to the 
silent discharge upon the degree of ozonation. After 
filling with oxygen, the coil was thrown into operation for 
fifteen minutes, and then, the coil being still aCtive, a cur¬ 
rent started, and allowed to flow until 1 litre of oxygen 
had passed through the ozoniser, the time required being 
ten minutes. 

Result.—Oxygen employed, 1 litre; ozone obtained, 
io*2 m.grms.; time, 15 + 10 = 25 minutes; temp., 22°, 
spark-length, 55 m.m. 

IV. A similar experiment was tried with the first (I.) 
ozoniser. 

Result.—Oxygen employed, 1 litre ; ozone obtained, 
21*54 m.grms.; time, 15 + 10 = 25 minutes ; temp., 220; 
spark-length, 55 m.m. 

In this experiment a lower result in the total amount 
of ozone obtained is very noticeable as compared with I., 
in which, however, the spark-length was 85 m.m. 

V. Using, therefore, the same ozoniser (I.) with the 
spark-length of 55 m.m., the experiment was repeated 
without setting the coil into action prior to beginning of 
the flow. 

Result.—Oxygen employed, 1 litre; ozone obtained, 
14*93 m.grms.; time, ten minutes; temp., 220; spark- 
length, 55 m.m. 

The foregoing experiments point out the proper directions 
in which to modify the apparatus in order, under given 
circumstances, to bring the degree of ozonation to a 
maximum;— 

(a.) To diminish the distance between the electrified 
surfaces, both by diminishing the thickness of the 
glass and by lessening the annular space between 
the two tubes. 

(b.) By prolonging the interval during which the oxygen 
is subjected to the silent discharge. There are 
evidently two ways of doing this—either by les¬ 
sening the rate of flow, or, the intensity of static 
charge being preserved the same upon each unit 
of electrified surface, by increasing the length of 
the tubes. The latter method was adopted, since 
the principal object in view was that of obtaining 
the largest possible total quantity of ozone. 

(c.) Along with the increase in the length of the tubes, 
to raise correspondingly the length and number 
of the sparks (within the limits of the silent dis¬ 
charge). 

(rf.) Since no notable elevation of temperature was per¬ 
ceived, in the case of large tubes operated in this 
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manner, it was deemed important not to compli¬ 
cate the apparatus by arrangements for depressing, 
the temperature. 

Since considerable time was required to line the inside 
of the inner tubes with tin-foil, some trials were made to 
learn whether a simpler arrangement would answer. 

VI. The outside of the inner tube, this time of heavy 
glass, was coated with tin-foil, and the outside of the outer 
tube with the same, the length covered by the tin-foil being 
900 m.m., and the annular space between the tubes 1 m.m. 

Result.—Spark-length, 62 m.m.; time, 10 min.; temp., 
2i°; oxygen used, 1 litre; ozone obtained, 1*89. 

VII. The tin-foil was transferred from the outside to 
the inside of the inner tube, everything else remaining the 
same. 

Result.—Oxygen used, 1 litre ; ozone obtained, 10*58 
m.grms. 

These trials demonstrated the importance of separating 
the electrified surfaces by glass walls. The tin was not 
noticeably affeCted, and the diminution of ozonation was 
probably due to the loss of tension consequent on removing 
one of the insulating surfaces. 

VIII. To study the effeCt of prolonging the interval 
during which a certain volume of oxygen was subjected to 
ozonation, the ozoniser used in VII. was charged for 
fifteen minutes, the gas not flowing. The volume of oxy¬ 
gen contained in the annular space and ozonised in this 
manner was 70 c.c. 

Result.—Spark-length, 55 m.m.; time, 15 minutes; 
oxygen used, 70 c.c.; ozone obtained, 2*31 m.grms., cor¬ 
responding to 33 m.grms. per litre. 

Since an increase in the length of the tube would also 
have the effeCt of prolonging the duration of ozonation, 
the foregoing experiment suggested those which follow, 
and ultimately led to a satisfactory solution of the problem 
in hand. 

IX. A thin glass tube, 25 m.m. wide and 1 metre long, 
was coated with tin-foil over 815 m.m. of its outside sur¬ 
face. An inner tube was similarly coated on the inside 
over 815 m.m. Its inner coating was connected with 
copper-wire with one pole. Both ends of each tube were 
sealed with paraffin corks, the outer tube enclosing the 
inner, and the inner separated by glass rings by an annular 
interval of 1 m.m. from the outer. A duplicate ozonising 
tube was prepared, and the outer surfaces of the two con¬ 
nected together and with one pole of the coil, and likewise 
their inner surfaces with the other pole. 

Results.—Spark length, 50 m.m.: temp. 21*5° C.; time, 
30 mins.; oxygen used, 1 litre; ozone obtained, 52*54 

) m.grms. 
Repeated, but the ozoniser charged for 5 minutes before 

beginning the flow of oxygen ; ozone obtained, 57 83 
m.grms. 

Repeated, the charging being begun 15 minutes before 
flow; ozone obtained, 71*82 m.grms. 

Finding, as the result of other variations in the lengths 
and proportions of the tube, the conclusions arrived at 
above were confirmed, the form of ozoniser as finally used 
and adopted was constructed, and will be found figured in 
the text. Each induCtion-tube is a modified Siemens 
tube, and may be called a Siemens’s element. Six of these 
elements are connected together and supported on a frame, 
constituting what we may term an ozonising battery. One 
of these frames is fitted on above another, the end elements 
of the two batteries being suitably connected, and in this 
way, by repetition of similar parts, an ozonising tube of as 
great length as desired can be made and handled without 
inconvenience. Or the electrical charge can be divided 
between several ozonising batteries and the supply of oxy¬ 
gen as well, so that a number of currents of ozonised gas 
can be used at the same time. 

Each elemtnt is made of a tube of thin hard glass, 60 
c.m. long and 21 m.m. inside diameter, with the inlet and 
outlet tubes 6 c.m. from each extremity. The space be¬ 
tween these two latter tubes is coated with tin-foil. The 
inside tube i6 a little longer, one end being rounded; the 

Electrical Ozonisers. 
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other, after the interior has been coated with tin-foil, is 
closed with a dry cork, through which the copper connecting 
wire passes. The space between the rounded end of the 
inner tube and the outer tube is nearly filled by a ring of 
glass cut from a tube of suitable bore, and the space closed 
by dipping in molten sealing-wax. In coupling the ele¬ 
ments together, the exit-tube of the first is joined to the 
inlet tube of the second by a wrapping of strips of muslin, 
which are bound by flower-wire, and made gas-tight by a 
coating of molten paraffin applied with a brush. The first 
inlet tube of a battery and the last exit tube are made 
parts of small sulphuric acid wash-bottles, by means of 
which the rubber or kerite connections with the other parts 
of the apparatus are protected from backward diffusion of 
the ozonised gas on the one hand, and a convenient 
attachment is made upon the other. 

the work required, it was used almost daily for three 
months, the average yield of ozone, with the battery in 
good condition, being 72 m.grms. per litre, or about 5 per 
cent. 

To obtain the best results with such a battery the fol¬ 
lowing precautions should be observed :—(1) The connec¬ 
tions at dd should preferably be ground, and the other 
joints be made by fusion. (2) The number of elements 
used should be proportioned to the strength of the coil, 
the maximum being obtained when the whole interior is 
luminous, but without sparks, in a darkened room. 
(3) The feeble induCtorium should be replaced by one 
giving a large number as well as a great length of sparks. 
(4) The exterior foil should be covered with an outer en¬ 
veloping tube of glass. (5) The temperature of the 
ozonising battery should be prevented from rising by 

Description. 

a a, small sulphuric acid wash-bottles. b b, corks closed by melted sealing-wax. c c, outside coating of tin-foil. 
d d, connections of paraffined cotton-cloth, e c, rings of glass. p p, copper strips conuedting with inner coating 

and one pole, w, copper strip fastened to all the outer coatings and the other pole. 

Results.—With a battery of 3 elements—Time, 30 mins.; 
oxygen used, x litre ; ozone obtained, 22*8 m.grms. - 

With a battery of 6 elements—Time, 30 mins.; oxygen 
used, 1 litre ; ozone obtained, 5174 m.grms. 

Repeated, after an interval, but with same number of 
elements—Oxygen used, 1 litre; ozone obtained, 49-5 
m.srms. 

With two batteries, 12 elements in all—Spark-length, 
45 tn.m.; time, 30 mins.; temp. 240; oxygen used, 1 litre ; 
ozone obtained, 69^93 m.grms. 

In this shape, the apparatus proving adequate to perforgi 

1 placing it within a refrigerating chamber, and surrounding 
it by dry air kept at 0°. 

Examination of Commercial Gums.—E. Masing.— 
The author compares the behaviour of the Arabian, 
Asiatic, American, and Australian gums with reagents, 
and concludes that the Arabic acid, present in all, occurs 
in modifications influenced by the presence of the mineral 
constituents.— Arch, Pharm., xii., 216, 
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ACTION OF LIME ON SILICA IN MORTAR. 

By W. B. ROBERTS, M.S.A. 

Having found in the recent analysis of some specimens 
of old mortar from the walls of a building, eredted about 
two hundred years ago, considerable traces of hydrated 
silica, it occurred to me that possibly the hardening or 
setting of mortar might be due to some chemical aiffion 
occurring between the lime and the silica when these in¬ 
gredients were mixed, whereby some proportion of the 
silica was caused to assume the gelatinous form ; that 
this being then incorporated by the usual mixing process, 
subsequently solidified, binding the whole bulk with a 
hard network of silica. To test this, I obtained two 
good specimens, one from the exterior, and one from the 
centre of a wall which was two feet thick, for the pur¬ 
pose of making a careful analysis of each. In order to com¬ 
pare the results with those of some experiments presently 
to be described, I also examined a sample of mortar from 
a building of comparatively recent date. 

Subjected to the mechanical test of a gradually increas¬ 
ing pressure, the two older samples proved about equal in 
hardness, while both of them were harder than the third. 
The samples taken for analysis were quite free from brick, 
and few of the grains of sand were of greater weight than 
about 1 grm. 

The specimens were crushed fine in a steel mortar, and 
200 grms. of each treated for twelve hours with sulphuric 
acid (sp. gr. 1-65) ; the temperature was then gradually 
raised, until the excess of acid was completely expelled ; 
after cooling the residue was boiled up repeatedly with 
water; the insoluble residue gave the total silica—con¬ 
veniently referred to as silica, silica free, and sand. 

To find amount of soluble silica, the insoluble residue 
was boiled with a saturated solution of sodium carbonate 
for a considerable time ; the liquid, after filtration, was 
treated with hydrochloric acid and evaporated to dryness 
in the usual way, and gave the amount of free and com¬ 
bined soluble silica in the mortar.* Then, to ascertain 
how much, if any, free hydrated silica, i.e., silica which 
was or had been gelatinised, existed in the mortars, 
200 grms. of each were treated with saturated solution of 
sodium carbonate exadtly in the manner just described for 
separating the soluble silica from the sand. The per¬ 
centage of previously gelatinised silica was confirmed by 
treatment with pure hydrofluoric acid. The other con¬ 
stituents were estimated by the ordinary methods. The 
following were the results obtained :— 

Combined silica.. 
Free hydrated silica .. 

Calcium carbonate 
Magnesium carbon 
Sodium carbonate 
Lime, originally 

silicate .. 
Soda. 
Calcium sulphate 
Sodium chloride.. 

as 

Water, hygroscopic 

I. II. III. 
More recent 

'rom Exterior Interior of Mortar. 
of old Wall. old Wall. Exterior. 

. 67-12 67‘19 6574 
ri2 0'93 ov 18 

. o'68 0-40 o-og 

68-g2 68-52 65-81 
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i o-68 0 60 o*og 
. o*go r4i trace 

. 1-05 — — 

. 0-41 — — 
°’4g o*43 o*ig 

. 0-17 0-14 o-o8 
l 0-02 0-02 0*01 
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9978 I00-I8 gg-8o 

I 
C

O
 

1 5"
 I3-I8 I5*°33 

To find as far as possible whether the original lime had 
contained any calcium silicate—this being, as is well 

* Thorpe, “ Quantitative Analysis,” p, 185, 

known, produced sometimes in comparatively large quan¬ 
tities during the burning of different limestones —as much 
of the lime as could be picked out free from sand by the 
aid of a lens was tested for free or combined soluble silica 
in the same way as the mortar. The results were:— 

I. II. III. 
Soluble silica per cent .. 0-17 0 20 o-n 

Further, to test whether, in a comparatively short time, 
the sand would be attacked by freshly slaked lime, 
300 grms. of fine sharp sand, free from soluble silica, were 
placed in each of three bottles under the following condi¬ 
tions for six months, after which time analysis gave the 
results stated below 

Soluble Silica 
Per cent. 

I. Mixed with 150 grms. pure lime, and 
sufficient water to make a thick paste, 
and prevented from absorbing C02 .. o'og 

II. Same as I., but with the addition of 
2 grms. of mixed^carbonate of soda 
and potash .. .. . 0-17 

III. Same as II. with occasional slow cur¬ 
rent of C02, besides constant access 
of atmospheric air . o-o8 

From the general results of the above analysis and ex¬ 
periments, I conclude that the accepted theory of the 
hardening of mortar, namely, that it is due to the absorp¬ 
tion of carbonic acid, is unshaken. 

In the cases of the experiments I. and II. the conditions 
have been very favourable for the addon of the lime upon 
the silica, but its effeds are manifestly too small to 
materially influence the hardness of the resulting mortars. 
However, samples I. and II. were harder than III., 
although I. contained much less C02 than III. My 
general conclusion may be summarised as follows 

(1.) Pradically no gelatinisation of silica occurs in the 
manufadure of mortar. 

(2.) That under the ordinary conditions of access of 
atmospheric air the lime in mortars becomes 
gradually dehydrated, absorbs carbonic acid, and 
forms neutral carbonate. 

(3.) That the absorption of carbonic acid is very slow. 
(4.) A slight adion takes place between the lime and 

the silica, though this appears to be too small to 
determine its nature. 

(5.) That, although even the small proportion of dry 
silicates slightly increases the hardness of a 
mortar, the ordinarily sufficient hardness of 
mortar is obtained by simple dehydration and 
carbonation. 

These conclusions appear to be confirmed by the fad 
that lime already containing a small proportion of car¬ 
bonate is preferred to pure lime for making mortar. 

University of London.—The following is a list of the 
candidates who have passed the recent Second B.Sc. Ex¬ 
amination :—(First Division).—S. G. H. Barfield, private 
study; G. Brown, private study; G: J. Burns, private 
study; W. D. Halliburton, University College; S. L. 
Hart, St. John’s College, Cambridge; R. S. Heath 
Trinity College, Cambridge; G. B. Hoffmeister, Gonville 
and Caius College, Cambridge ; E. Hopkinson, Emmanuel 
College, Cambridge; A. H. S. Lucas, private study; J. 
G. Ridsdale, Guy’s Hospital and private study; G. T. 
Smith, Modern School, Bedford ; J. W. W. Waghorn, 
private study ; T. W. Williams, University College and 
Royal School of Mines. (Second Division).—J. A. B. 
Bennett, Downing College, Cambridge; W. Fawcett, 

, private tuition ; J. J. Fletcher, B.A. Syd., Royal School 
of Mines and University College ; S. J. Hickson, Downing 
College, Cambridge ; W. Overend, University College and 
St. Bartholomew's Hospital; T. Purdie, University of 
Wurzburg and private study; E. H. Rennie, M. A. Syd., 
St. Mary’s Hospital and private study. 
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PROCEEDINGS’OF SOCIETIES. 
/ 

NEWCASTLE CHEMICAL SOCIETY. 

General Meeting, October 23, 1879. 

Mr. R. C. Clapham, President, in the Chair. 

Th3 minutes of last meeting were read and confirmed. 
The Treasurer’s statement was presented. 
The President—The next business is the reading of 

the Committee’s Report. Members will learn with regret 
from the Report that Mr. Prodtor has been compelled, 
from failing health, to resign the office of Secretary and 
Editor of the Transactions. Mr. Prodtor has filled the 
office of Secretary very ably, and I can testify personally 
that he has brought an amount of knowledge and industry 
to bear on the reports which was highly commendable. I 
am sure the Society will agree with me when I say that 
we have lost in Mr. Prodtor a most able and conscientious 
officer. We can only hope that his successor will endea¬ 
vour to emulate him. 

The Committee’s Report was then read as follows :— 

Committee's Report. 

Your Committee beg to report to the twelfth annual 
meeting of members that the number now on the Society’s 
books is 141, against 128 last year. The number who 
joined the first year of the Society’s existence was 96, and 
it is therefore satisfactory to notice a gradual improvement 
in the numbers. Owing to indisposition and business en¬ 
gagements our much-esteemed colleague, Mr. B. S. Prodtor, 
has been obliged to resign the office of senior Secretary, 
and the Committee have now to recommend that Mr. J. T. 
Dunn, of the College of Physical Science, should be 
elected in his place. 

The papers read during the last session were as fol¬ 
lows :—“ Rozan’s Process for Desilverising Lead,” by Mr. 
N. Cookscn ; “ On the Estimation of Nitrous and Nitric 
Acids,” by Dr. Lunge and Mr. Madtear ; “ On Noxious 
Vapours,” by Mr. Hill; “ On a Spring Water containing 
Manganese,” by Mr. H. S. Pattinson ; “ On Nitric Nitro¬ 
gen in Guano,” by Mr. Tatlock ; “ Chemical Jottings,” by 
Mr. H. R. Prodter; “The Smoke of an Eledtric Lamp,” 
by Mr. B. S. Prodtor. 

At the conclusion of the reading of many of the above 
papers there were useful and interesting discussions, which 
were the means of adding much information not touched 
upon in the papers. This was especially the case in an 
important paper by Mr. Cookson, on the “ Separation of 
Silver from Lead.” 

In conclusion, the Committee wish again to express a 
hope that there will be, during the present session, more 
contributions from the general body of the members, 
many of whom are so well able to contribute important 
scientific information. 

Mr. Scholefield—I move the adoption of the Report, 
and I should like at the same time to propose a vote of 
thanks to Mr. Prodtor for the able manner in which he has 
fulfilled the duties of Secretary. With all the remarks , 
which Mr. Clapham has made on this subjedt I heartily 
concur. 

Mr. H. R. Procter—I beg to second the adoption of 
the Report, and also the vote of thanks to Mr. Prodtor. 

Both motions were then put to the meeting and carried 
unanimously. 

Mr. William Martyn and Mr. C. E. Stuart were eledted i 
members of the Society. 

The President—If no member has any remarks to 
make on the papers which come up for discussion to-night 
I will proceed to read the paper which I have prepared 
for this meeting. Although there is no particularly new 
matter in the paper, I thought it might be useful at this 
early stage of the production of steel from Cleveland iron 

to enter the fadts, as far as they are known, on our 
minutes ; at any rate they might be historically interesting. 
I have found it rather difficult to say anything about a 
process which is as yet only in its infancy ; but I have 
consulted a good many ironmasters on the main fadts con¬ 
tained in the paper, and haye at any rate their authority 
for its correctness. 

“ Extracts relating to the Manufacture of Steel from 
Cleveland Iron," by R. C. Clapham, F.C.S. In an in¬ 
augural address, which I delivered last year, and towards 
the end of that paper, I referred to important experiments 
that were then being conducted with the objedt of pro¬ 
ducing steel from Cleveland pig-iron, in the large way. 
Since then some practical progress has been made, and 
steel is now being produced in an experimental plant 
eredted for the purpose by a well-known iron firm at 
Middlesbro’—at any rate to the extent of a few hundred 
tons weekly, some quantity of which has already been 
sold as railway rails. The total quantity of Cleveland 
pig-iron made annually is about 2,000,000 tons. The 
importance, therefore, to the North of England of the 
ultimate successof the steel process cannot be exaggerated, 
even should it require, as it may possibly do, some years 
to accomplish. 

A very valuable paper was read by Thomas and Gil¬ 
christ at the spring meeting of the Iron and Steel Institute 
held in London, “ On the Elimination of Phosphorus in 
the Bessemer Converter.” The difficulty experienced in 
separating the phosphorus in a puddling furnace, or in a 
Bessemer converter, is shown in this paper to arise from 
the hitherto almost universal pradtice of using fire-bricks 
or other silicious linings, the silicon when oxidised adting 
upon the materials as an acid; whereas an earthy or alka¬ 
line base would appear to be necessary both as a lining 
and as an addition to the melted pig, to give the phos¬ 
phorus, at the moment of oxidation, a base with which to 
unite and separate itself from the metal. Mr. Richards 
has recently adopted a plan of blowing in fine lime through 
the tuyeres amongst the melted pig, with the objedt of 
bringing the base and the metal into more immediate con¬ 
tact. As a cheap material was absolutely requisite, and a 
material which would stand the great heat in the furnace, 
lime or magnesian limestone, which is found in such ex¬ 
tensive deposits in Durham and Yorkshire, has been fixed 
upon for this purpose. 

From the paper referred to I propose to make a few 
extracts as follows:—“An examination of the general 
conditions attending the removal of phosphorus in pud¬ 
dling and refining, taken in connection with the well- 
known adtion of silica on phosphate of iron at a high tem¬ 
perature, and the fadt that in many other processes in 
which the temperature is very high, the elimination of 
phosphorus is not effected, seems to justify the belief, 
which has doubtless suggested itself to other members, 
that it is to the silicious (or fire-brick) lining of the ordi¬ 
nary converter and to the consequent necessarily silicious 
nature of the slag that the one defedt of the Bessemer 
process is due. Under this conviction, at all events, ex¬ 
periments were commenced by the authors about three 
years ago on the effedtof basic lining and basic additions 
in the several steel-making processes. The lining in these 
experiments consisted of limestone and silicate of soda, 
a mixture which had been found to answer well in earlier 
trials. Some fifty or more blows were made in a vertical 
converter, and the products analysed, and it was found 
that when using a basic lining it was generally necessary 
to continue the blow for over forty seconds after the flame 
dropped, in order to bring the phosphorus down very low. 
With this proviso the elimination of phosphorus could be 
secured with absolute certainty. With a silicious lining 
on the other hand, the retention of the phosphorus in the 
metal was as usual, equally invariable even when, as in 
Mr. Bell’s experiments, the blow was continued till a 
considerable proportion of the iron was oxidised. At the 
same time more phosphorus and less silica would be found 

in the slag obtained under these conditions than appears 
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to be the case where large quantities of metal are treated 
under similar circumstances. It would appear that the 
presence of a considerable amount of lime is highly favour¬ 
able, and on a large scale essential, to the removal of 
phosphorus. Phosphorus was not removed until the slag 
was sufficiently basic; the effed of large basic additions, 
in combination with a basic lining, was tried with the 
objed not only of obtaining a highly basic slag at an early 
stage of the blow, but of rendering the operations inde- 
pedendent of the wear of the lining, by which alone the 
basic charader of the slag is otherwise obtained. Ad¬ 
vantage was also taken of the fad that lime and oxide of 
iron are fusible in many proportions. The mixture gene¬ 
rally used consisted roughly of one part by weight of 
‘ Blue Billy ’ and two of lime ; this melts in an iron cruci¬ 
ble, and may be readily added in a molten condition. It 
was found, however, that hy simply throwing into the 
converters cheap basic materials, such as lime, even with¬ 
out previous heating, before the pig was introduced, very 
satisfadory results were obtained without the disadvan¬ 
tage of over-blowing. The following example may be 
given:— 

phosphorus. 
The pig used contained rig per cent ) 

r39. .. j 
And the steel produced contained 0*29 per cent 

0-13 

0-04 

phospho¬ 
rus. 

The amount of base which it is necessary to add with 
Cleveland pig generally exceeds 2 cwts. on the ton of iron, 
and the presence of an excess of base in the slag secures 
an essential condition of success.” 

Highly-fired magnesian limestone tricks for the lining 
are stated to have fulfilled the expedations which were 
entertained of their probable value. A patent has been 
taken out by Mr. E. Riley, F.C.S., for the manufadure 
of pressed limestone bricks. Various liquids were tried 
with the objed of making the lime adhere under pressure 
while forming the bricks, and at last petroleum oil, coal 
oil, and resin oil were found to answer the purpose, used 
in the proportion of 5 to 10 parts of oil to ico of lime. 

The bricks are subjed in a kiln whilst baking to a sharp, 
bright heat, during which operation a considerable shrink¬ 
ing in size takes place, and at the same time the petro¬ 
leum or other oil slowly burns out, leaving a hard, corn- 
pad brick, suitable for a lining. A limestone now used as 
a building stone in London has so far been tried by Mr. 
Riley in his experiments, which consists of nearly pure 
magnesian limestone, containing 98-94 per cent carbonates 
of magnesia and lime. 

At the meeting of the same Society, held in Liverpool 
in September last, similar interest was shown in the prac¬ 
tical separation of phosphorus. Three papers were read 
on the subjed. 

Mr. A. Pourcel stated that in the dephosphorisation of 
iron three essential elements must be taken into considera¬ 
tion in the early stage, even of the blast furnaces:—1st. 
The chemical composition of the cinder; 2nd. The tem¬ 
perature of the place in which the operations are per¬ 
formed ; 3rd. The atmosphere in which the readions take 
place. The same iron ores, he says, according to the 
temperature applied in the blast furnace, will produce 
grey, mottled, white, or cold spongy pig. He found the 
following results from experiments extended over a period 
of five years :— 

Grey pig contains o’6o per cent phosphorus on an average. 
Mottled ,, 0-38 „ 

whlte » 0-30 „ „ „ 
Spongy „ 0-i8 „ 

The highest heat in the blast furnace producing grey pig, 
and consequently containing the most phosphorus. 

Mr. R Brown read a paper, in which, instead of getting 
rid of the phosphorus, he advised that it should be re¬ 
tained in the pig even up to 1-5 per cent, and that its 
effeds should be what he styles “ neutralised ” by the 
addition of bichromate of potash in crystals in the pro¬ 

portion of one-half part of chromate to 100 parts of pig i n 
a molten condition. The iron so produced was said bY 
the author to be equal to good steel, and suitable for steel 
castings or steel plates for shipbuilding. This process* 
however, would appear on the face of it (even should 
further trials prove the conclusions to be corred) to be an 
expensive one, from the difficulty of providing bichromate 
of potash in sufficiently large quantities and at a cheap 
rate, owing to the comparative scarcity of the chrome 
ores. 

A third paper, by Mr. H. B. Bull, suggested the 
separation of the phosphorus by converting it into phos- 
phuretted hydrogen by means of steam blown into the mass 
of melted iron. However corred this process might be 
from a chemical point of view, it was shown by Dr. 
Siemens as likely to be imprad'cable from the probable 
rapid cooling of the iron during the time of blowing in the 
steam. 

Possibly in another year we may have still further 
progress to report in the highly important operation of 
producing steel from Cleveland iron. In the meantime, 
iarge quantities of Bilbao iron ores and other ores suitable 
for making steel continue to be imported into this distrid, 
which appears to be sufficient proof that the new processes 
are not yet pradically completed. 

Mr. Berkley—The important part in the process 
appears to be the material of the bricks used for lining the 
converters. I had some talk with a gentleman who manu- 
fadures these bricks, and was informed that they were 
made from magnesian limestone, and require to be heated 
to a very high tenperature in their manufadure. When 
the bricks are heated alone, they will stand any tempera¬ 
ture ; but if they come in contad with silica, or with the 
ordinary silicious bricks, they readily fuse. No doubt 
bringing magnesia into contad with the iron is the right 
thing. In this distrid the marl of the limestone from 
Fulwell is put into the puddling furnaces, and has a good 
effed on the iron if not used in excess. If too much is 
put in, however, it makes the iron red-short. I may say 
that I do not entertain the gloomy anticipations as to the 
future of Cleveland if these steel experiments should fail, 
which are held by some people. For many purposes iron 
will still be used, and steel will never supersede it. I 
think that steel rails, however, will always continue to be 
used; the steel at present exhibits great differences in 
quality, but doubtless as the manufadure improves these 
differences will disappear, and we shall be able to obtain 
steel of uniform quality, even in a large lot. 

Mr. Stuart—I should like to ask, firstly, are the bricks 
so highly heated in their manufadure as to drive off all 
the C02 from the lime and magnesia ? Secondly, are 
they very refradory, as compared, for instance, with glen- 
boig or other silicious bricks ? And thirdly, are they hard 
to handle ? The high temperature at which revolvers are 
now worked renders it difficult to get bricks to stand 
the heat; we have to pay about 72s. per 1000 for bricks 
sufficiently refradory for revolver linings, while local bricks 
could be obtained for about 37s. per 1000. And hardness 
is a very desirable quality, for unless the bricks are capable 
of standing a good deal of knocking about, there is a great 
waste through breakage in the handling. If then these 
magnesia bricks are free from C02, refradory, hard, and 
obtainable at moderate cost, they would probably be very 
suitable to line revolver heating furnaces. 

Mr. Watson—I happened to be at Eston a few days ago, 
and saw the manufadure of the bricks. I could not, of 
course, say from their appearance whether they retained 
carbonic acid or not, but they are, at any rate, exceedingly 
hard, for I tried to break one and failed. 

Mr. Proctor—Did the bricks exhibit signs of semi¬ 
fusion at all ? 

Mr. Watson—Yes ; they showed marks of fusion on the 
surface. I was told that they were burnt at a very high 
temperature, and lost about 50 per cent of their bulk in 
the process. 

Mr. Proctor—Do they stand moisture ? For if they 
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are simply lime and magnesia they might be expe&ed to 
slack on exposure to air and damp. 

Mr. Stuart—Mr. ProCtor’s question is very important; 
possibly the semi-fused coating may have the effect of 
protecting them to some extent. 

Mr. Clapham—Lime formed into a very hard and corn- 
pad mass is difficultly aded on even by acids. 

Mr. Swan—I should like to say that the idea of mag¬ 
nesia bricks is not new. Similar bricks were made in 
Paris some years ago by Tessie du Motay and Maxwell 
Lyte, of pure magnesia. 

Dr. Affleck—Magnesia does not slack, and that is the 
chief reason why a magnesian limestone is sought for. 
I do not see why lime should not slack, however hard it 
may be. 

Mr. Berkley—In making hematite pig, where the slag 
contains a very large amount of lime, we find that the 
slag does not stand the atmosphere at all but crumbles 
away, while our Cleveland slag is unaffeded by it. 

Mr. Proctor—How does lime which has been exposed 
to the oxyhydrogen flame behave ? 

Mr. Swan—The point on which the flame impinges is 
so small that it would be difficult to separate from the 
rest of the lime, and I don't know that any observations 
have been made on it. 

Mr. Stuart—Hard-burnt lime is very difficult to slack, 
and very likely the same may be the case with these 
bricks. I should like to know the cost of the bricks. 

Mr. Berkley—I believe 60s. per 1000. 
Mr. Watson—I noticed that the magnesia bricks at 

Eston were kept under cover, while the silicious bricks 
were exposed to air. 

Mr. France then proposed, and Mr. Watson seconded 
a motion, that a vote of thanks be given to the President 
for his interesting paper. 

The motion was carried unanimously. 
The meeting then terminated. 

CORRESPONDENCE. 

DETERMINATION OF SULPHUR IN COAL. 

To the Editor of the Chemical News. 

Sir,—The process for determination of sulphur in coal 
and coke by combustion with calcium hydrate, which was 
referred to by Dr. Divers in a note to a paper read at the 
Chemical Society’s meeting, as reported in your last issue, 
did not owe its origin to Mr. Pattinson, but to myself, and 
was published by me in the Chemical News in 1874. 

I may also state that the method given in the paper just 
read before the Chemical Soctety was communicated to 
me by Mr. James Hargreaves, of Widnes, as far back as 
1869.—I am, &c., 

W. F. K. Stock. 
5, Dixon Terrace, Darlington, 

November 17, 1879. 

MISCELLANEOUS. 

Improvements in Gas-Furnaces.—We have frequently 
bad occasion to call attention to the improvements effected 
In blowpipe apparatus and gas-furnaces by Mr. Fletcher, 
of Warrington. His improved blast-furnaces, crucible and 
muffle furnaces, automatic blower and aspirator, and che¬ 
mical blowpipe are all great improvements on the old 
forms of apparatus. He has recently made a “ Solid 
Flame Burner” and a “ New Evaporating Burner,” both 
of which we have used in our laboratory, and the results 
fully justify the advantages referred to by the inventor in 
his catalogue. The solid flame burner is five inches high, 
and requires much less gas than the old form of heating 

burner to do the same amount of work. It is, moreover, free 
from smell. The flame appears to be the same temperature 
throughout. The inventor says that it will boil half a 
gallon of water in a flat copper kettle in five minutes, and 
will melt 61bs. of lead or solder in an iron ladle in seven 
minutes. The evaporating burner for glass and porcelain 
vessels and general laboratory work is a great improvement 
on the ordinary coil burners in use, owing to the fad that 
no currents of cold air, which are so fatal to glass and 
porcelain dishes, can reach the vessel, as is the case with 
all coil burners. The flames are blue and smokeless, and 
are not liable to be extinguished with a splash, being raised 
above the body of the burner. 

The Royal Society Medals.—The Council of the 
Royal Society have awarded the Copley Medal to Prof. 
Rudolph J. E. Clausius, of Bonn, for his well-known 
researches upon heat; the Davy Medal to M. Lecoq de 
Boisbaudran, for his discovery of gallium ; a Royal Medal 
to Mr. William Henry Perkin, F.R.S., for his synthetical 
and other researches in organic chemistry; and a Royal 
Medal to Prof. Andrew Crombie Ramsay, F.R.S., for his 
long-continued and successful labours in geology and 
physical geography. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Berichte der Deutschen Chcmisclten Gesellschaft zu Berlin 
No. 12, 1879. 

Methyl-pyrogallic Acid and the Formation of Pitta- 
call.—A. W. Hofmann.-—The author has already shown 
that cedriret and pittacall are both derived from the 
secondary methyl-ether of pyrogallic acid. He now re¬ 
gards pittacall as a base corresponding to rosanilin, a 
hexa-methoxylised rosolic acid. The author further 
describes the salts of eupittonic acid, the oxidation of a 
mixture of pyrogallic acid diethyl-ether with methyl- 
pyrogallic acid dimethyl-ether. The acid formed from a 
mixture of these two ethers in presence of ammonia 
readily passes into the corresponding tinctorial base. 

Decomposition of Sulph-hydantoin by Barium 
Hydrate.—R. Andreasch.—The formation of thioglycolic 
acid from sulph-hydantoin by the action of an alkaline 
solution explains in the simplest manner why all attempts 
to desulphurise sulph-hydantoin in order thus to arrive at 
a glycolyl-amid lead merely to negative results. 

Reaction with Iron Peculiar to Thioglycolic Acid. 
—R. Andreasch.—If the slightly acidulated solution of a 
thioglycolylate, or also a solution of the free acid, is mixed 
with a drop of a very dilute solution of ferric chloride, a 
very transient indigo blue colouration appears in the liquid, 
but if the liquid is then made alkaline with a few drops of 
ammonia a dark red colouring, bordering on violet, ap¬ 
pears, and becomes more intense on shaking with air. _ If 
too much ferric chloride is added, on supersaturation with 
ammonia hydrated ferric oxide falls without any change 

of colour. * 

Behaviour of Haematoxylin on Dry Distillation.— 
R. Meyer.—From the distillate a crystalline phenol mix¬ 
ture is easily separated, in which pyrogallic acid (as 
gallein and resorcin ; as fluorescein) are readily detected. 
Haematoxylin is a mixture of the above mentioned phenols. 

Nitronaphthoeic Acids. — A. G. Ekstrand. — Not 
adapted for useful abstraction. 

Determinations of Specific Gravities.—F. W. Clarke. 
—Not suitable for abstraction. 

Amido Derivatives of Diphenyl-amin.—R. Nietzki 
and O. N. Witt,—An account of mono- and di-amido-di- 
phenyl-amin. 
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MEETINGS FOR THE WEEK, 

Saturday, 22nd.—Physical, 3. “ On a Retention Image Photo¬ 
meter,” Dr. F. Guthrie. “A Hint as to the 
Constitution of Chlorine,” Prof. A. W. Rucker, 
“ The Influence of Heat upon Certain Forms 
of Induction Coiis,” R. C. Shettle, M.D. 11 The 
Crossley Telephone Transmitter,” Walter 
Emmott. 

Monday, 24th.—Geographical, 8.30. 
- Medical, 8. 
- Society of Arts, 8. (Cantor Ledture). 11 Chemistry 

of Bread and Bread Making,” Dr. Graham. 
Tuesday, 25th.—Civil Engineers, 8. 
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Wednesday, 26th.—Society of Arts, 8. 

Thursday, 27th.—Royal, 8.30. 
- Philosophical Club, 6.30. 

Friday, 2Sth.—Quekett Club, 8. 

CHRISTMAS LECTURES. 

ROYAL INSTITUTION OF GREAT BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 

PROFESSOR TYNDALL, D.C.L., F.R.S., will deliver a Course 
of Six Ledtures (adapted to a Juvenile Auditory) on “ Water and 

Air,” commencing on Saturday, Dec. 27, at3 o’clock ; to be continued 
on Dec. 30, 1879; and Jan. 1,3, 6, 8, 1880. Subscription (for Non- 
Members) to this Course, One Guinea (Children under Sixt.en, 
Half-a-Guinea); to all the Courses in the Season, Two Guineas. 
Tickets may now be obtained at the Institution. 

TO INVENTORS AND PATENTEES. 

"D E. FARRANT and Co., Dextrine Manu- 
• fadturers, Gorton Gum Works, Manchester, are prepared to 

undertake the manufadture of any Chemical or Fooas Speciality, or to 
furnish assistance (if required) with ample and superior accommoda¬ 
tion, with steam-power, to any inventor or patentee desiring to 
manufadture. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

he Combustion of Sulphuretted Hydrogen, 
and its manufadture into Oil of Vitriol. 

This apparatus has been successfully working for a series of years 
at the Chemical Works, Frizinghall, nr. Bradford (Messrs. Hunt and 
lllingwoith’s), the peritdting of which was the result of an incalcu¬ 
lable amount of study on the par of the proprietors. 

It is necessary,ior the thorough and efficient working of the Plant 
to adopt as veil their impri ved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
thi process:— 

The executors of the late Mr. Wm. Hunt, Mess's. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire; 

Or Mr. THOS. ILLINGWORTH, Ilkley, Yorkshire. 

MILLS’S DETACHED COLORIMETER. 

To be had, with Instructions, of 

E. CETTI & CO., Brooke Street, E.C. 

Qilicates of Soda and Potash in the state 01 
^ Soluble glass, or in CONCENTRATED SOLUTION of first 
quality, suited for the manufadture of Soap and otter purposes, 
upplied on best termB by W. GOSSAGE and Sons, Soap 

Works ,Widnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, W ater Lane, Tower 
Street, E.C., who hold stock ready for delivery. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudiion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the diredtion of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m.and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connedted with 

Patents, &c., conducted. 

Prospedtuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berncrs-street W. 

MINERALOGY AND GEOLOGY. 

NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 
prices. New List of Minerals for Chemical Purposes, Manufadtures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sedtions 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
Appatatus, and Materials. Also Implements and Appliances for 
pradtical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists, 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 
London. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Al=>o all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Anolication. 

TESTIMONIAL. 
“We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfadtion. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 

TIPTON, STAFFORDSHIRE. 

ater-Glass, or Soluble Silicates of Soda 
and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Work" Manchester. 
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peroxide of hydrogen (such as Na202), because there are 
only a small number of elements capable of forming such 
compounds. 

The seven elements of the second series give the fol¬ 
lowing higher oxides capable of forming salts :— 

THE PERIODIC LAW OF THE CHEMICAL 

ELEMENTS. 

By D. MENDELEEF. 

(Continued from page 244.) 

I. Principles of the Periodic Law. 

Analogies have long been noticed between the elements 
of high atomic weights and those of low ones. Claus 
observed that Os, Sr, and Pt, whose atomic weights are 
about 195, have analogous properties with Ru, Rh, and 
Pd, which have much lower atomic weights, viz., about 105. 

Marignac noticed the analogy of Ta = i82 and W=i84, 
with Nb = 94and Mo = 96. 

To Au and Hg correspond the lighter analogues Ag and 
Cd, as well as the still lighter ones Cu and Zn. 

Caesium and barium are analogues of potassium and 
calcium, and so on. 

Comparisons of this nature lead to the idea of classify¬ 
ing all the elements according to their atomic weights, 
and in making this list we find reciprocal relations of a 
remarkable simplicity. As an example we will give all 
the elements whose atomic weights are between 7 and 36. 
These atomic weights are here arranged in arithmetical 
order according to their value. 

Li = 7 ; Be =9.4; B =11 ; C =12 ; N=i4; 0 = i6 ; Fl=ig 
Na=23 ; Mg=24 ; Al=27'3; Si=28; P =31; S=32; 01=35-5. 

It is plainly shown that the character of the elements is 
subjected to regular modifications, and little by little, 
step by step, as the atomic weights vary, it is also periodi¬ 
cally modified ; that is to say, in the same manner in the 
two series, so that the corresponding members of these 1 
series are analogous. Na and Li, Mg and Be, C and Si, 
O and S, and so on. The corresponding elements in the 
two series have the same kind of compounds, and they 
have, as it is generally said, the same atomicity. The 
most important circumstance is that the forms of com¬ 
pounds of intermediate elements obey the laws which 
have been discovered in comparing the hydrated and oxy- 
genised compounds of the elements which precede and 
follow after. This regularity proves that the elements 
just mentioned form two natural series in the order in 
which they are placed, and can neither of them have any 
intermediate members. Thus the last four members alone 
can combine with hydrogen, forming, if R represents an 
element :— 

— — — rh4 rh3 rh2 rh. 

The constancy or destruCtibility of these hydrogen com¬ 
pounds under various influences, as well as their acid 
character or the faculty of changing hydrogen for metals, 
and other properties, are gradually modified, according to 
the position of the elements in the series. HC1 is a very 
decided acid of great stability; FI2S is a weak acid, de¬ 
composed by heat; in H3P the acid character has com¬ 
pletely disappeared, and the instability has increased ; 
again, it is much more decided in H4Si. 

All the elements of the second series enter into com¬ 
bination with oxygen. It is therefore in these compounds 
that we can best observe how the properties of elements 
are gradually modified, according as the atomic weight 
changes. As examples for comparison of this kind we 
will take the higher anhydrous oxides, by which I mean 
those which correspond to water, which can combine with 
it and form hydrates, and unite amongst themselves to 
form salts. We will not here take notice of those oxides 
which by their composition and properties correspond to 

Na20; Mg202 ; A1203 ; Si204; P203 ; S206 ; C1207: 
or MgO ; or Si02 ; or S03 

Thus, in a determinate order, seven forms of 
oxidation known to chemists correspond to the seven 
members of the above series. Although they have long 
been discovered, their connection with the fundamental 
properties of elements remains unknown. We see, by ex¬ 
amining these seven forms, that to their position cor¬ 
responds a diminution of the basic properties and an in¬ 
crease of the acid properties. They give the following 
normal saline derivatives :— 

NaX, MgX2, A1X3, SiX4, PX5, SX6, C1X7. 

For example— 

Na(N03) ; MgCl2; A1(N02)3 ; Si(KO)4; PO(NaO)5 ; 
S02(Na0)2; C103(K0). 

We can represent X by the following elements 

X = H, Cl, N03, OH, CH3, K, OK, &c. 

And, further— 

x2 = 0, S, S04, C03, &c. 

To PX5 correspond:— 

PC13, P0C13, P205, PO(OH)3, POH(OH)2, P0H2(0H), 
ph4i, ph3hi. " 

In the composition of hydrates we again notice a com¬ 
plete regularity— 

Na(OH) ; Mg(OH)2 ; A1(0H)3 ; Si(OH)4 ; PO(OHL; 
S02(0H)2; C103(0H). 3 

In the hydrates there are only four hydroxyls, (0H)4 ; 
and in the same manner in the oxides there are only four 
oxygen atoms, 04. The highest forms of combination 
known with an element R are R04, RH4, and R(OH)4. 
No stable hydrate, S(OH)e, corresponds with the type 
SXg, although corresponding basic salts are known. This 
hydrate is transformed by elimination from 2H20 into 
S02(H0)2, which contains 04, resembling in this manner, 

Si(OH)4, PO(OH)3, C103(0H). 

It is not only in the forms of compounds of elements 
placed according to the amount of the atomic weights 
that we notice a regular connection, but also in tl$eir 

. other chemical and physical properties. 
At the beginning of the series are the bodies of a decided 

metallic character; at the end are the representatives of 
the metalloids. The former possess basic properties, the 
latter acid ones ; while the bodies in the middle have 
intermediate properties. In Li20 and NaaO the basic 
properties are more clearly defined than in BeO and MgO ; 
in B205 and A1203 they are only feebly shown, and these 
compounds have some acid properties. C02 and Si02 
have only acid properties, although in only a small degree. 
This character is more pronounced in N205 and P205 ; 
and again in S03 and C1207. 

To show with what regularity the physical properties 
are modified in the above-mentioned series we give the 

volumes of the members of the second series :— 

Na. Mg. Al. Si. P. S. Cl. 
Density 0-97 175 2-67 2-49 1-84 2-06 i'33 
Atomic] 
volume} 

24 14 IO 11 16 16 27 

Na20. Mg202. Ai203. Si204. S20s. C1207. 
Density 2-8 37 4*° 2-6 27 1 "9 ? 
Atomic 
volume 

22 22 25 45 55 82 ? 

The volatility diminishes in the members of the com¬ 
mencement of the first series from Na to Si; from thence 
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it increases. The same observation applies to the oxides, 
amongst which the middle ones, MgO, A1203, Si02, are 
the most refractory. 

The compounds of metals at the beginning of the series 
with other metals are called alloys; they have the look 
and the properties of metals. Even in the case of phos¬ 
phorus and sulphur these properties are not completely 
effaced, for phosphide of copper, sulphide of lead, and 
other compounds still retain something of a metallic look. 
On the contrary, oxides and metallic chlorides (such as 
many compounds of phosphorus and sulphur) resemble 
s-alts. 

All the other elements can be arranged in analogous 
series, more or less complete; for example, the silver 
series. 

Atomic weights. 

Ag = io8; Cd = ii2; In = ii3; Sn=n8; Sb = 122 ; 
Te = 125 (?) ; 1 = 127. 

I shall only give the density of these bodies, because 
their concordance with the preceding series with regard 
to the other properties needs no explanation. 

Density. 

Ag = io’5 ; Cd = 8'6; In = 7-4; Sn=7'2; Sb = 67 ; 
Te = 6-2 ; 1 = 4-9. 

(To be continued.) 

ON THE 

SOLUBILITY OF SOLIDS IN GASES.* 

By J. B. HANNAY, F.R.S.E., F.C.S., and JAMES HOGARTH. 

(Preliminary Notice.) 

This investigation was undertaken in the hope that, by 
an examination of the conditions of liquid matter up to 
the“ critical ” point, sufficient knowledge might be gained 
to enable us to determine under what particular conditions 
liquids are dynamically comparable, in order that the 
microrheometrical method) (which the Royal Society has 
done one of us the honour of publishing in the Philo¬ 
sophical Transactions) might be applied to determine their 
molecular mass and energy relations. It seemed that as 
the laws relating to gases and liquids merge at what was 
called by Baron Cagnaird de la Tour) “ i’etat particular,” 
and by Dr. Andrews[| the “ critical point,” an examination 
of matter up to the limit of the liquid state would be likely 
to yield us much information. The time we have to devote 
to scientific work being very limited, we found that it was 
quite impossible to make much advance by using the 
apparatus devised by Dr. Andrews, as the time required 
to change from one liquid to another was more than we 
had at our disposal. We therefore devised a new appa¬ 
ratus, which will be described in a more lengthy commu¬ 
nication, but which, we may state, can be opened, the 
liquid changed, and again closed for a new experiment, in 
about one minute. 

The question as to the state of matter immediately 
beyond the critical point being considered by Dr. Andrews 
to be at that time incapable of receiving an answer, we 
imagined that some insight might be gained into its con¬ 
dition by dissolving in the liquid some solid substance 
whose fusing point was much above the critical point of 
the liquid, and noticing whether, on the latter passing its 
critical point and assuming the gaseous condition, the 
solid was precipitated or remained in solution. We found 
that the solid was not deposited but remained in solution, 
or rather in diffusion, in the atmosphere of vapour, even 
when the temperature -was raised 130° above the critical 
point, and the gas was considerably expanded. When the 

* A Paper read before the Royal Society, November 20, 1879. 
I ‘ On the Microrheometer, Phil. Trans. Roy. Soc., 1879. 
t Ann. Chim., Series 2me, xxi., p. 127 ; xvii., p. 410. 
II “ Bakerian Lecture,” Phil. Trans. Roy. Soc., 1869, p, 588. 

Chemical News, 
Nov. 28, 1879. 

side of a tube containing a strong gaseous solution of a 
solid is approached by a red-hot iron, the part next the 
source of heat becomes coated with a crystalline deposit, 
which slowly re-dissolves on allowing the local disturb¬ 
ance of temperature to disappear. Rarefaction seems to 
be the cause of this deposition, because if the temperature 
be raised equally and the volume retained at its original 
value, no deposition'takes place. Those experiments have 
been done with such solvents as alcohol (ethyl and methyl), 
ether, carbon disulphide and tetrachloride, paraffins, and 
olefines, and such solids as sulphur, chlorides, bromides, 
and iodides of the metals, and organic substances such as 
chlorophyll and the aniline dyes. Some solutions show 
curious reactions at the critical point. Thus ethyl alcohol, 
or ether, deposits ferric chloride from solution just below 
the critical point, but re-dissolves it in the gas, when it 
has been raised 8° or io° above that temperature. 

It appeared to us to be of some importance to examine 
the speCtroscopic appearances of solutions of solids when 
their liquid menstrua were passing to the gaseous state ; 
but as all the substances we have yet been able to obtain 
in the two states give banded speCtra with nebulous edges, 
we are only able to state that the substance does not show 
any appreciable change at the critical point of its solvent. 
Such was the case with anhydrous chloride of cobalt in 
absolute alcohol. It was suggested to us by Prof. Stokes 
that the substance obtained by the decomposition of the 
green colouring matter of leaves by acids, and which yields 
avery fine abscrption-speClrum, might be useful for our 
purpose. We have prepared the substance according to 
the careful directions kindly furnished us by Prof. Stokes, and 
find that it shows the phenomenon in a marked manner, 
whether dissolved in alcohol or ether. The compound is 
easily decomposed by heat under ordinary circumstances, 
and yet can be dissolved in gaseous menstrua, and 
raised to a temperature of 350° without suffering any de¬ 
composition, showing the same absorption-speCtrum at 
that elevated temperature as at 150. 

We considered that it would be most interesting to 
examine by this method a body such as sodium, which, 
besides being an element, yields in the gaseous state sharp 
absorption-lines. An opportunity seemed to be afforded 
by the blue solution of sodium in liquefied ammonia, de¬ 
scribed by Gore,* but we found that, on raising the ammo¬ 
nia above its critical point, the sodium combined with 
some constituent of the gas, forming a white solid, and 
yielding a permanent gas, probably hydrogen. 

There seems, in some cases, to be a slight shifting of 
the absorption-bands towards the red, as the temperature 
rises, but we have as yet been able to make no accurate 
measurements. 

When the solid is precipitated by suddenly reducing 
the pressure it is crystalline, and may be brought down as 
a “ snow ” in the gas, or on the glass as a “ frost,” but it 
is always easily re-dissolved by the gas on increasing the 
pressure. These phenomena are seen to the best advan¬ 
tage by a solution of potassic iodide in absolute alcohol. 

We have, then, the phenomenon of a solid with no 
measurable gaseous pressure dissolving in a gas, and not 
being affeCted by the passage of its menstruum through 
the critical point to the liquid state, showing it to be a 
true case of gaseous solution of a solid. 

Determination of the Elements of a Vibratory 
Movement: Measurement of Amplitudes.—M. Mer- 
cadier.—The author uses a so-called vibratory micrometer, 
a scale divided into millimetres, or fractions of a milli¬ 
metre, intersected by a transverse line, extending to the 
zero of the scale, and forming with it a small angle. This 
may be either engraved upon the vibrating body itself, or 
upon a plate of glass, &c., fixed to the body so that this 
angular micrometer may share its vibrations, the scale 
being perpendicular to their direction.—Comptes Renclus. 

* Proc. Roy. Soc., vol. xxi., p. 145. 
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NON-PRODUCTION OF OZONE IN THE 

CRYSTALLISATION OF IODIC ACID. 

By ALBERT R. LEEDS, Ph.D. 

It has been stated by Prof. H. H. Croft* that air over 
crystallising iodic acid becomes ozonised. In preparing 
the acid according to Millon’s process, Prof. Croft noticed 
that when the acid was left to crystallise over oil of vitriol 
the air in the jar (over the drying dish) had the character¬ 
istic odour and gave the usual tests of ozone. Fie states 
that the solution in every instance was boiled down to 
thin syrup, so that no trace of chlorine or nitric acid 
could possibly have remained. The air in the jar was 
tested from day to day, both by the smell and the a&ion 
upon iodo-starch paper. Even when a few crystals began 
to form no change was noticed ; but when the crystallisa¬ 
tion set in fully the evolution was most remarkable, the 
strongsmell being quite characteristic, and entirely different 
from that of chlorine or nitric acid. 

We have repeated these experiments, and have found 
that the phenomena may be quite differently interpreted. 
After preparing the potassium iodate, by oxidation of 
iodine by means of potassium chlorate and nitric acid, and 
expulsion as far as possible of free chlorine from the solu¬ 
tion, the potassium was converted into the barium salt, 
and the latter washed thoroughly. This v/as then decom¬ 
posed by an equivalent weight of sulphuric acid, and, after 
separation from the insoluble salt, the solution of iodic 
acid was evaporated nearly to the point of crystallisation. 
It was then transferred to a retort, which was conne&ed 
with three Geissler washing-apparatus, the first empty, 
the second and third containing water, and the last attached 
to a tube in which were placed ozonoscopes. Iodo-starch 
papers were likewise inserted in tubes placed in the neck 
of the retort. On aspirating a stream of desiccated air 
through the apparatus, the test-papers in the space above 
the iodic acid turned blue even before crystallisation set 
in. At the end of six houis they began to bleach, and at 
the expiration of twenty-four hours had become colourless. 
The test-papers exposed to the current after its washing 
through the small amount of water contained in the 
Geissler bulbs remained colourless throughout this and all 
succeeding trials. The strong odour given off from the 
crystallising solution was compared from time to time 
with the ozone generated by an electrical ozoniser, and 
was found to be essentially different in character. The 
crystallised iodic acid was then re-dissolved in the smallest 
possible amount of water, and re-crystallised in the same 
manner. The ozonoscopes in the space above the crys¬ 
tallising iodic acid were not affeCted on this repetition of 
the crystallisation. Now, when the difficulty of getting 
rid of every trace of extraneous matter by chemical 
operations—however carefully conducted—is borne in 
mind, the simplest explanation of the above phenomena, 
it appears to me, is that the apparent ozonic reaction is 
not due to ozone produced in the aCt of crystallising,— 
which, as Prof. Croft remarks, is anomalous—but to a 
trace of chlorine or nitrous acid, or possibly some lower 
oxide of iodine formed in the process of manufacture, and 
eliminated by successive crystallisations of the acid. The 
faCt that the air after washing did not manifest the ozone 
reaction strongly corroborates this view. 

NEW AND OLD VIEWS ON THE NASCENT 

STATE OF BODIES. 

By Dr. T. L. PHIPSON. 

In my note on this subejCt, in the Chemical News (vol. 
xk, p. 184), I called attention to some statements by Prof. 
Tcmmasi published in this journal (vol. xk, p. 171). The 

* Chemical News, vol. xxv., p. 87; American Journal of Science, 
III., p. 466; Canadian Journal, xiii., No. 3. 

Arsenic and Antimony. 

author has since replied in an interesting paper (vol. xk, 
p. 245), and it is evident that our opinions on the nascent 
state of bodies are not quite so divergent as his first note 
led me to expeCt. 

Many chemists will doubtless have been misled by the 
title of Dr. Tommasi’s first note, “ On the Non-Existence 
of Nascent Hydrogen but it appears by his second note 
that he admits its existence, for he says :—“The reductive 
power of nascent hydrogen varies according to the che¬ 
mical reaction which produces it. And if this gas in the 
nascent state possesses greater affinity than in the natural 
state, it is solely due to the faCt that the hydrogen, the 
moment it issues from a combination, is found to be 
accompanied by the whole quantity of heat produced 
during the setting free of the hydrogen.” So that the 
author not only does not deny the existence of nascent hy¬ 
drogen, but actually supports it by a theory of his own. 
This is all I contended for. 

Dr. Tommasi hopes that I may accept his thermic 
theory. It is, perhaps, as good as another; but if the 
word heat, in the paragraph just quoted, be replaced by 
electricity, this thermic theory becomes identical with that 
published in 1858 in my “ Force Catalytique, &c.” (quoted 
in my previous note). Whether the thermic theory will 
explain such fads as those given on pages 29, 30, and 31 
of my paper better than the eleCtric theory still remains to 
be proved; whilst the paragraph on page 34 of that work 
will convince him that I was occupied with this subject as 
early as 1857 i that is, not only before Tommasi, but before 
Houzeau. 

But by whatever theory these curious reactions may be 
explained, there can be no doubt that Dr. Tommasi has 
made known several new and very interesting faCts con¬ 
cerning reductions operated by hydrogen ; and he will be 
the last person not to see the identity of the reduction of 
auric chloride by hydrogen gas in presenceof platinum, for 
instance, with the phenomena of hydrogen in the nascent 
state. 

His argument that heat will produce the same result, 
when the temperature of the hydrogen gas is raised, is 
rather old,—it will also be found in my “ Force Cataly¬ 
tique ” already quoted—but we may use the same argu¬ 
ment and substitute the word “ electricity.” 

After all what is caloric ? It is not a material substance 
that can be introduced into a body like raisins into a cake. 
The eleCtric action can be put in evidence by the galvano¬ 
meter more directly than the thermic condition can be 
rendered manifest by the calorimeter; and, as caloric and 
electricity are mutually convertible agencies, replacing 
each other equivalent for equivalent, as Grove and others 
have long since shown, it is no doubt difficult to admit 
that either one or the other is, in all cases, essentially the 
cause of the “ nascent state ” of bodies. 

Laboratory of Analytical Chemistry, 
Putney, London, S.W. 

ON CLARKE’S METHOD FOR THE SEPARATION 

OF TIN FROM ARSENIC AND ANTIMONY. 

By FRED. P. DEWEY. 

In the beginning of the year 1876 an investigation was 
undertaken on the separation of tin, arsenic, and antimony. 
After some study on the published methods, and some work 
on a few of them, it was decided to make a thorough in¬ 
vestigation of the method proposed by F. W. Clarke,* as 
that seemed the most favourable method, notwithstanding 
the poor results obtained by G. C. Wittstein.f Clarke’s 
method is to add to the solution of the metals prepared 
as for the precipitation of sulphides, oxalic acid in the pro¬ 
portion of twenty parts to one of tin, keeping the solution 
so concentrated that oxalic acid will separate in the cold. 

* Am. Jour. Sci., 49,145. 
f Fresenins's Zeitschrift, g, 487, 
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Hydrogen sulphide gas is then passed through the boiling 
solution until the antimony and arsenic are all precipi¬ 
tated. The solution is allowed to stand in a warm place 
for half an hour, the sulphides are filtered off, and sepa¬ 
rated according to any of the well-known methods. The 
filtrate is neutralised by ammonia, the precipitate formed 
dissolved in ammonium sulphide, and acetic acid added in 
excess, whereby the tin is precipitated as a light coloured 
mixture of sulphide and oxide, which soon darkens in 
colour. When complete precipitation is ensured by 
standing in a warm place several hours, it is filtered off, 
washed in ammonium nitrate solution, ignited, and 
weighed as stannic oxide, Sn02. The results given by 
Clarke were the recovery of 99'93 and 99-57 per cent of 
the tin from solutions containing unknown amounts of 
antimony and arsenic, the latter result being considered 
poor by him, and owing to incomplete precipitation from 
filtering too soon after the addition of reagents. It was 
originally intended to investigate the separation of tin 
from antimony and tin from arsenic separately, and then 
tin from antimony and arsenic ; but it soon became evi¬ 
dent that, with the time at my disposal, I could only 
undertake the separation of tin from antimony, and the 
experiments here described were devoted entirely to that 
object. 

I made two separations, intending to follow Clarke’s 
plan exactly. Pure metallic antimony was weighed out 
and dissolved in strong hydrochloric acid with the addition 
of potassium chlorate. As soon as all the antimony had 
gone into solution, weighed amounts of pure metallic tin 
were added, and the final solution evaporated to dryness 
to drive off hydrochloric acid and decompose all potassium 
chlorate : the residue was taken up in a few drops of 
hydrochloric acid and water, and the requisite amount of 
oxalic acid added. As oxalic acid is soluble in 10 parts of 
cold water,* one solution could not be over 55 c.c. and the 
other over 39 c.c., no account being taken of the few drops 
of hydrochloric acid added. Plydrogen sulphide was 
transmitted through the boiling solution for half an hour, 
when the antimony seemed to be all down. After standing 
for half an hour in a warm place, a portion of the fluid 
was run through a weighed filter, and the filtrate tested 
with hydrogen sulphide, when more antimony came down ; 
this was filtered off, and the second filtrate tested, when 
still more antimony came down. Thereupon I gave up 
the idea of keeping the solution so concentrated, and 
diluted it a little, when the antimony came down, so that 
on testing the filtrate by diluting and adding more hydro¬ 
gen sulphide no antimony was precipitated. The precipi¬ 
tate was filtered off, washed well, dried at 100° C., and 
weighed. The filtrate was diluted largely, ammonia 
added, the slight precipitate dissolved in ammonium sul¬ 
phide, acetic acid added in excess, and the whole allowed 
to stand over-night, when the precipitate was filtered off, 
washed in ammonium nitrate, ignited, and weighed as 
stannic oxide, Sn02:— 

Used. 
<-1-, 

Sb. Sn. 

©•3089 gr. 0-2722 gr. 
0-2671 ,, 0-1908 „ 

Found. 
t-'-, 

Sb. Sn. 

0-3063 gr. 0-2704 gr. 
0-2704 ,, 0-1821 ,, 

In a second set a portion of the antimony trisulphide 
was heated to 230° C. in a tube filled with dry carbon di¬ 
oxide, and the loss calculated for the whole precipitate: — 

Used. Found. , '-, /-'-, 
Sb. Sn. Sb. Sn. 

0-1542 gr- 0-2705 gr. 0-1356 gr. 0-2717 gr. 
0-1x72 ,, 0-3736 ,, 0-1186 ,, 0-3760 „ 

Some qualitative experiments were undertaken to test 
the influence of free hydrochloric acid on the separation, 
and also the statement of Clarke that antimony could not 
be detected in the filtrate from the antimony trisulphide 

* Storer’s “ Dictionary of Solubilities.” 

either by the Marsh test or the black stain on platinum 
with zinc, and that oxalic acid did not interfere with either 
of these tests. I found that oxalic acid obscured the 
platinum and zinc test by the formation of a dense white 
coating on both the platinum and zinc when the acid be¬ 
came nearly neutralised (probably an oxalate of zinc), 
which completely masked any black stain that might have 
been produced on the platinum, but that it did not obscure 
the Marsh test in the least. Five solutions were prepared 
as before, each solution containing o"2 gr. tin and 0-15 gr. 
antimony, and evaporated to dryness, the residues being 
taken up in oxalic acid; and, starting with no free hydro¬ 
chloric acid, 1, 3, 5, and 7 c.c. of hydrochloric acid of 1-09 
sp. gr. were respectively added. These solutions were 
diluted to 250 c.c. Hydrogen sulphide was transmitted 
through the boiling solutions for three-quarters of an hour, 
and the antimony trisulphide filtered off. The filtrates 
were tested in an ordinary Marsh apparatus. 

No. 1 containing no FICl gave only a slight yellowish 
mirror, probably S. 

No. 2 containing 1 c.c. IIC1 gave a metallic mirror for 
about two minutes. 

No. 3 containing 3 c.c. HC1 gave a good metallic mirror 
for some time. 

No. 4 containing 5 c.c. HC1 gave a very good metallic 
mirror for a long time, about equal portions of the filtrates 
being used for each test. 

No. 5 containing 7 c.c. HC1 deposited thin red flakes 
of Sb2S3 on concentration. 

These results show that to get the best separation no 
hydrochloric acid can be present, although a very small 
amount can be present without exerting any very great 
solvent aCtion on the antimony trisulphide.* The preci¬ 
pitates of antimony trisulphide were dissolved in strong 
hydrochloric acid, evaporated, and treated with zinc : the 
metallic precipitates were treated with small amounts of 
dilute hydrochloric acid, filtered, and the filtrates tested 
with mercuric chloride, when heavy precipitates of mercu¬ 
rous chlorides came down in every case. These results 
show that it is always necessary to make double precipita¬ 
tions of the antimony, a point suggested by Clarke as 
being necessary only when great accuracy is required. 
The results of the above described experiments indicate 
that the following modifications of the original plan are 
required, viz., a solution without free mineral acids, and 
diluted to 250 c.c. for 0'2 gr. of each metal; also, in 
all cases a double precipitation of the antimony. 

Solution in hydrochloric acid with potassium chlorate 
being rather tedious, a mixture recommended by Dr. Cle¬ 
mens Winckler, Fresenius's Zeitschrift, consisting of 
1 part strong nitric acid, 4 parts strong hydrochloric acid, 
and 5 parts water, was tried and found very satisfactory. 
The evaporation of a solution of tin and antimony pre¬ 
pared by this mixture cannot safely be undertaken, on 
account of the well-known faCt that stannic chloride will 
volatilise from a dilute acid solution, and both stannic 
chloride and antimony trichloride from a concentrated acid 
solution on evaporation, and the use of an alkali to neu¬ 
tralise the acid, is objectionable for reasons I shall state 
beyond; but from the faCt that in the analyses given the 
metals were dissolved in hydrochloric acid and potassium 
chlorate and evaporated to dryness without any very great 
loss on the total amount of metals used, it suggested itself 
that the presence of a sufficient amount of potassium 
chloride to form double salts with all of the tin and anti¬ 
mony used would serve to fix the tin and antimony during 
evaporation. Two experiments were made to ascertain 
definitely whether tin or antimony would volatilise under 
such conditions. 1-7 grs. of tin were dissolved in 50 c.c. 
of the aqua regia and 2*5 grs. of potassium chloride were 
added. The solution was transferred to a retort of 350 c.c. 
capacity, diluted to 100 c.c., and distilled at about ioo° C. 
in an air-bath, while a slow current of air was forced 
through the retort. When half of the fluid had passed 

* The poor results obtained by Wittstein were probably due to the 
presence of large amounts of fiee acid in his solutions. 
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over, the receiver was removed, emptied, and returned, 
then the distillation was resumed. The distillate was 
diluted to 100 c.c., part of the acid was neutralised by 
sodium carbonate, and hydrogen sulphide was transmitted 
through it, when there was only a slight separation of 
sulphur, probably caused by chlorine given off from the 
aqua regia. The distillation was carried to dryness, the 
distillate treated in the same way, and with the same 
result. A second portion of tin was treated in the same 
way, omitting the addition of potassium chloride, and in 
each portion of the distillate heavy precipitates of tin sul¬ 
phide were obtained. 1*5 grs. of antimony were treated 
exadtly as the tin in the first experiment with the same 
result. 1-5 grs. more of antimony were treated without 
potassium chloride. In the first distillate, containing 
three-quarters of the liquid, no antimony could be detected, 
but in the final distillate a large amount of antimony was 
found. These experiments show that solutions of stannic 
chloride and antimony trichloride containing free hydro¬ 
chloric or nitric acid, or both, can be safely evaporated to 
dryness if a sufficient amount of potassium chloride is 
present. In all of my subsequent analyses the free acid 
was removed by evaporation to dryness in the presence of 
an excess of potassium chloride. 

The course next adopted was to dissolve about o-2 gr. 
of each metal in the aqua regia, add sufficient potassium 
chloride, and evaporate to dryness. The requisite amount 
of oxalic acid was then placed in the beaker, and boiling 
water added until a clear solution was obtained, which is 
very easy to do. The solution was diluted to 250 c.c. 
Hydrogen sulphide was transmitted through the boiling 
solution for half anhour. The precipitate was immediately 
filtered off* and washed. The precipitate of antimony 
trisulphide containing a little tin sulphide was dissolved 
in ammonium sulphide. This solution was poured into a 
boiling solution of oxalic acid, containing enough of the 
acid to decompose the ammonium sulphide, and still have 
sufficient excess to hold the tin in solution. Hydrogen 
sulphide was transmitted through the boiling solution for 
ten minutes, and the solution filtered through a weighed 
filter. The precipitate was well washed with hot water, 
dried at ioo° C., weighed, and a portion converted into 
pure anhydrous antimony trisulphide as before. The fil¬ 
trates containing the tin were united and treated with the 
proper reagents. The precipitate was filtered off after 
standing, washed in ammonium nitrate, and weighed as 
tin oxide. Each filtrate was always tested to ensure com¬ 
plete precipitation :— 

Used. 

^Sb. Si). ^ 

0-2243 gr. 0-2238 gr. 
o-igo8 ,, 02346 ,, 
0-3871 „ 0-2573 „ 
0-3108 ,, 0-2187 ,, 

Found. 

Sb. Sn. 

0-2390 gr. 0*2218 gr. 
0-2058 ,, 0-22IQ ,, 

0 3949 ,, 0-2607 ,, 
0-3158 ,. 0-2203 ,. 

Repeated testings of the weighed tin and antimony 
indicated that the adtual separations were satisfactory. 
There were, however, some difficulties and some obvious 
sources of error in the methods used for their determina¬ 
tions which would cause gain of antimony and gain or 
loss of tin. On dissolving the antimony sulphide in strong 
hydrochloric acid a black residue was always obtained, no 
matter how much the precipitate had been washed, indi¬ 
cating the presence of oxalic acid in the precipitate in 
some form. The solution of tin required extreme dilution 
to get it all down, the solution being diluted in one case 
to nearly 1500 c.c., which seemed to be due to the un¬ 
avoidable presence of large amounts of ammonium oxalate. 
Besides this, the washing of the tin precipitate was very 

* It was observed that when the fluid with the SbaS3 precipitate 
was allowed to stand to remove H3S, there was always a separation 
all through the liquid of flakes which did not look like S, but did look 
like SnS3: a supposition supported by the faft that these flakes 
separated in the filtrate from Sb3S3, filtered off immediately as it 
cooled during filtering, and were dissolved again on applying heat. 

difficult and tedious indeed, which is a reason for keeping 
the amount of salt in the solution as small as possible. 

To avoid the difficulty of precipitating the tin completely 
and washing it thoroughly, it seemed necessary to remove 
the oxalic acid entirely from the filtrates containing it. 
Strong sulphuric acid was decided upon as the best 
means—that is, to evaporate the solution to dryness, and 
treat with strong sulphuric acid at about ioo° C., which 
rapidly decomposes the oxalic acid into water, carbon 
monoxide and dioxide. In two experiments 0-5 gr. tin 
was dissolved in the aqua regia, potassium chloride was 
added, the solutions were evaporated to dryness, and the 
residues taken up in oxalic acid, 25 grs. in the one and 
30 grs. in the other. They were again evaporated to dry¬ 
ness, and treated with about 40 c.c. of strong sulphuric 
acid at 100° C. until all effervescence had ceased, when 
they were diluted to 500 c.c., treated with hydrogen sul¬ 
phide gas for half an hour and allowed to settle, after 
which the precipitates were filtered off, washed in ammo¬ 
nium nitrate, and weighed as tin oxide, yielding 0-4998 
and 0-4996 gr. tin. Applying this process to the filtrate 
from the antimony trisulphide, the following separations 
were next made, the process being conducted as before 
except the dilution of the solution before the precipitation 
of the antimony trisulphide to 400 c.c., when 0-5 gr. of 
each metal were used : — 

Used. 

Sb. 

o'20oo gr. 
0-2000 „ 

0 3000 „ 
0-5000 ,, 
0-5000 „ 

Sn. 

0-2000 gr. 
0-2000 ,, 
0-3000 ,, 
0-5000 „ 
0-5000 „ 

Found. 
_I- 

Sb. 

0-2084 gr. 
0-2030 „ 
0-3070 „ 
0-5666 ,, 

°’S*77 » 

Sn. 

0-1964 gr. 
0-2031 „ 
0 3029 „ 
0-5004 ,, 
0-4962 ,, 

The last two antimony results were corre&ed for the 
carbonaceous residue, which was filtered off on a small 
filter and weighed, being 0-0085 and 0-0070 gr. Following 
the analogy of the two cases, we may suppose, as J. P. 
Cooke, jun.,* does in his determination of the atomic 
weight of antimony, that this residue comes from occluded 
oxalic acid. 

A slight modification of Bunsen’sf method of weighing 
antimony as antimony tetroxide having given o 4996 and 
0-4986 gr. antimony instead of 0-5000 gr., four separations 
were made in which the antimony was weighed as anti¬ 
mony tetroxide, the other details remaining as before:— 

Used. 
_1 

^Sb. Sn. 

0-5000 gr. 0-5000 gr. 
0 5000 „ 0-5000 „ 
0-5000 ,, 0-5000 „ 
0-5000 ,, 0-5000 ,, 

Found. 

Sb. S11. 

0-5190 gr. 0-4911 gr. 
0-5067 „ 0-4963 ,, 
0-5136 „ 0-4973 „ 
0-5146 „ 0-4926 „ 

While the results obtained by this method are no better 
than those obtained by weighing antimony as trisulphide, 
yet it required less time, and is a much neater operation 
to get them. 

Since reaching the above results and conclusion BunsenJ 
has published further experiments on this method of 
weighing antimony, and reaches the conclusion that it 
cannot easily be done with accuracy, because more oxygen 
than is necessary will be given off at a temperature only 
slightly above that required to convert antimony pentoxide 
into the tetroxide, and at a very intense heat the trioxide 
thus formed will be volatilised. From my results it would 
seem that the heat employed was too low rather than too 
high. 

In conclusion, I desiie to express my thanks to Prof. 
O. D. Allen for much kind assistance during the progress 
of the above work.—American Chemical Journal. 

* Transactions of Amer. Acad. Sci., Boston, 13,13. 
t Ann. der Chemie, 106, 3. 
| Fresenius’s Zeitschrift, 18,268. 
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PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, November 20, 1879. 

Dr. Gilbert, Vice-President, in the Chair. 

The minutes of the preceding meeting were read and con¬ 
firmed. 

The Chairman announced that a ballot for the election 
of Fellows would take place at the next meeting of the 
Society (December 4). 

The following certificates were read for the first time :— 
J. Howard, J. Knowles, J. Snodgrass, A. Scott, E. J. Day, 
J. Steiner. 

The Chairman then called on Mr. Church to read a 
paper. “A Chemical Study of Vegetable Albinism 
{Part II., Respiration and Transpiration of Albino Foli- 
age)." The author has proved that white foliage does not 
possess the power, even in sunshine, of decomposing the 
carbon dioxide of the air, but adds largely to the normal 
amount of that gas in the air, thus resembling the petals 
of flowers and the adtion of green leaves during darkness. 
The best results were obtained with the maple {Acer ne- 
gundo), the holly, the ivy, and the Alocasia macrorhiza. 
Every care was taken to choose white and green foliage 
comparable in every respedt, age, &c. The leaf stalks 
were placed in boiled distilled water, and covered by a 
bell jar inverted over mercury. To the mouth of this 
bell jar is fitted a cork, through which pass two tubes, one 
long and the other short. Air is sucked from the long 
tube through a Pettenkofer tube containing baryta water. 
At the end of the experiment the Pettenkofer tube is 
washed out without exposure to the atmosphere, and the 
carbonate determined after the method of Dupre and Hake 
{Chem. Soc. fount., March, 1879). The C02 in the atmo¬ 
sphere was found to be 3 21 parts in 10,000. The author 
embodies his results in a table. 1000 sq. centimetres of 
the white foliage of the maple evolved, in two hours, 
16-69 parts of C02 per 10,000 of air; 1000 sq. centimetres 
of green foliage evolved 0-44 parts C02. Similarly, 
1000 sq. centimetres of white holly leaves evolved 18-82 
parts C02 per 10,000; of green, 4-49. 1000 sq. centi¬ 
metres of white Alocasia leaves in two experiments evolved 
15-06 and 38 96 parts of C02 per 10,000; of green, 1-14 
parts. The author has also studied the comparative loss 
and gain of albino and green foliage. White holly sprays 
placed in water gained, in two hours, o-2g per cent; 
green holly, under similar conditions, gains 1-55 per cent. 
When no water was supplied the white holly lost 0-54 per 
cent; the green, 10-26 per cent. The author promises 
further work on this interesting subjedt. He exhibited 
some dried specimens of albino and ordinary leaves, the 
albino leaves being thinner and altogether much less sub¬ 
stantial in their structure. 

Dr. Gilbert said that the results obtained by the 
author seemed to be of considerable importance. In a 
former paper the composition of the green and white leaves 
had been investigated, the white leaves containing less 
lime but more non-albuminoid nitrogen than the green, 
indicating a capability for development without a&ual 
growth. In the present paper the author shows that 
these white leaves do not perform leaf fundtions. 

Warington remarked that in the white leaves 
respiration seemed to take place in an exalted state. He 
would like to know whether much starch had been found 
in the white leaves ? 

Mr. Groves asked if there was any difference in the 
number of stomata in the white and green leaves ? 

Dr. Voelcker enquired where the large amount of car¬ 
bonic acid given off by the white leaves came from ? The 
researches seemed to indicate that the white leaves seemed 
to be partially dead; if not quite deceased, at least 

gradually decomposing. This would account for the 
evolution of C02. 

Mr. Church, in reply, said there was more starch in 
the green than in the white leaves ; that the leaves used 
in the experiments were all in adtive growth and not in 
the least decaying. In his opinion the C02 given off by 
the white leaves came from substances elaborated by the 
green leaves. In the same way the flowers of the white 
lily and green leaves in the dark evolved C02 without any 
adtual decay. The green leaves gave off C02 as well as 
the white, but in sunshine they decomposed more than 
they excreted. As far as he knew white and green leaves 
had the same number of stomata. 

Mr. Kingzett then read a paper entitled, “ Contribu¬ 
tions to the History of Putrefaction," Part I. The author 
discusses to a certain extent the process of putrefaction, 
and concludes that it would naturally be expedted that a 
substance allowed to undergo putrid fermentation without 
oxidation would more readily undergo chemical oxidation 
than the original integral mass, and therefore that the 
oxygen absorbing capacity of a substance would progess 
increasingly with such putrefa&ive decomposition. He 
therefore endeavoured to determine the oxygen-absorbing 
capacities of organic solutions from time to time as they 
passed into putrefadtion, and to compare these numbers 
with the oxygen capacities of similar solutions protected 
during the same periods by so-called antiseptics. Various 
difficulties were met with, and the author does not offer 
all the results obtained. Some of the experiments, how¬ 
ever, have an important bearing on Tidy’s oxygen process, 
which, in the words of its author, “ undoubtedly furnishes 
us with exadt information as to the relative quantities of 
putrescent and easily oxidisable matter, and of non¬ 
putrescent and less easily oxidisable matters present in 
the water.” The author of the present paper thinks that 
the oxygen process is liable to mislead chemists in inter¬ 
preting their results if the most pernicious organic matters 
are those which are in a putrescent state; for, from the 
results obtained by Kingzett, it appears that the oxygen 
absorbed by a water containing organic matter in a non¬ 
putrescent condition is more than that required by the 
same organic matter in a putrescent state. Thus, 5 c.c. 
of a dilute solution of albumin, which began to stink after 
150 hours, required, when fresh, permanganate equal to 
0-008004 grm. oxygen ; after keeping 24 hours, 0-008671 ; 
after 120 hours, 0-0076038 ; after 1104 hours, 0-00667 ; 
after 1176 hours, 0 0062031 ; after 1440 hours, 0-0058696 ; 
after 1534 hours, 0-0054694; showing, after a slight rise 
(8 per cent), a decrease of over 30 per cent in the oxygen 
absorbed. Similar results were obtained with extracts of 
beef, fish, &c. Thus the author concludes that the oxygen 
process might pass a water containing pernicious products, 
since it is possible to obtain an organic solution in an 
active state of putrefadtion, which requires less perman¬ 
ganate than the same solution in a fresh state. 

Prof. Tidy said that the results obtained by Mr. King¬ 
zett required thinking about. No doubt different materials 
had different oxygen-absorbing powers. As a practical 
man he was satisfied with the third place of decimals. 
He was pleased to see Mr. Kingzett found it necessary to 
go to the seventh. 

Mr. Otto Hehner thought that the results rather 
proved than disproved the accuracy of the oxygen process, 
because the oxygen-absorbing power did at first increase ; 
afterwards, of course, substances nitrified, and in other 
ways the organic matter disappeared. This rise and sub¬ 
sequent decrease he had himself pointed out, using the 
albuminoid ammonia process. 

Mr. Church suggested that some inaccuracy might 
arise from the deposit which fell as the solution putrefied, 
the successive quantities of 5 c c. containing less and less 
organic matter as the deposit increased. 

After some remarks by Dr. Voelcker and a brief reply 
by Mr. Kingzett to the various points raised in the dis¬ 
cussion, 

The next paper was read by Dr. Wright, It was en- 
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titled, “ Notes on Manganese Dioxide,” by C. R. A. Wright 
and A. E. Menke. The authors have repeated many of 
the experiments of former observers with in some cases 
very different results. They have made many careful 
gravimetric analyses of the substances precipitated under 
various conditions, the experiments being more particu¬ 
larly diredted to the examination of substances formed in 
presence of potassium compounds so as to determine how 
far potash is carried down in combination with the man¬ 
ganese. Substances were prepared by the adtion of nitric 
acid or sulphuric acid on potassium permanganate; by 
solution in hydrochloric acid and reprecipitation by water 
in presence or absence of potassium salts; by adting on 
potassium permanganate with sulphurous acid, alcohol, 
and glycerin; by precipitating manganese salts with 
potassium permanganate under various conditions; by 
adting with air and caustic potash on manganese salts 
(Weldonising); by precipitating from solution by bromine, 
&c., under various conditions ; and by heating manganese 
nitrate to 160° alone and in the presence of potassium 
nitrate. In eveiy case except the last potassium was 
present in the ultimate produdt in considerable quantity, 
even though the precipitate was formed in presence of 
very large quantities of free hydrochloric, sulphuric, nitric, 
or acetic acid. Other metals if present are often carried 
down in preference to potassium, e.g., calcium. Unless 
the circumstances of the experiment are such as to allow 
of the precipitation of a large percentage of potassium or 
other equivalent metal, the precipitate never contains as 
much oxygen as corresponds to Mn02, the deficiency 
being greater or less as the quantity of potash present is 
less or more. The only exception to this rule occurs when 
hot solution of manganese salt and excess of permanganate 
adt on one another; with cold solutions the precipitate is 
deficient in oxygen unless zinc sulphate be added. Man¬ 
ganese dioxide containing potash can be completely con¬ 
verted into MnO, retaining but traces of potash by long- 
continued ignition in a current of hydrogen. The green 
potash-free oxide thus formed does not spontaneously 
oxidise in the air. When freshly thrown down and just 
dry to the sight and touch, the dioxide is a hydrate, 
4Mn02,H20 ; on standing over sulphuric acid this hydrate 
loses water indefinitely and continuously. Mn02H20 is 
the lowest hydrate stable in dry air. Up to 1080 no ap¬ 
preciable loss of oxygen accompanies the expulsion of 
water. At 210° all the precipitated oxides, &c„ tried lose 
oxygen slowly and regularly. The nearly anhydrous 
Mn02, prepared by heating manganese nitrate to 1600, does 
not evolve oxygen at 210". In all cases perceptible 
amounts of water from a few tenths to two per cent are 
retained after many hours drying in a current of dry pure 
air at 210°. The volumetric processes of Kessler and Pat- 
tinson have been examined; they give good results. The 
authors suggest a convenient modification of Pattinson’s 
method. The diluted solution, slightly acid, is heated to 
nearly ioo=, a considerable excess of bromine water added, 
and then freshly precipitated zinc carbonate, all free 
bromine being expelled by boiling ; ferric chloride usually 
forms permanganate, and thus complicates the manipu¬ 
lation. A more convenient and quite as accurate a 
method as any of those requiring bromine, &c., was 
found to be the addition of the diluted and not too 
acid solution of manganese in the cold to a small ex¬ 
cess of dilute permanganate solution containing zinc sul¬ 
phate. The precipitate is collected on a glass-wool funnel, 
dissolved in excess of acid ferrous sulphate, and titrated 
as usual. Three-fifths of the manganese in the precipitate 
represent the manganese in the original solution. The 
authors have verified the statement of Gorgeu that adtual 
Mn02 is obtained by heating manganese nitrate to 1600. 
The statements of Guyard as to the effedt of heat on the 
precipitate formed by adding manganese salts to perman¬ 
ganate are also corroborated. The recent statements of 
Pickering as to the deficiency of oxygen in the substances 
thrown down by adting with water on the superchlorides 
of manganese are also substantially corredt. The accuracy 

of the results of Volhard as to obtaining pure Mn02 free 
from potash by precipitating manganese sulphate with 
permanganate in the presence of nitric acid, &c., is ques¬ 
tioned by the authors. The experiments of Morawski and 
Stingl have not been confirmed as far as they have been 
repeated, viz., hydrated manganese dioxide containing 
potash dees not (as stated by these chemists) lose all its 
water by ignition. The substance thrown down by the 
adtion c f manganese sulphate on potassium permanganate 
is not 3Mn022H20, but an indefinite hydrate containing 
much potash. On boiling with caustic potash it does not 
form (after washing and drying at 100°) Mn4KH3Oi0 or 
8Mn02.K20,3H20 as stated, but a substance much richer 
in potash, 5Mn02K30. Mn4KH3OI0 does not uniformly 
result by the adtion of alcohol, glycerin, &c., on potassium 
permanganate, but, instead, substances of very variable 
composition. The authors also notice incidentally that 
manganese chloride is sensibly volatile at a red heat in a 
current of HC1, and that perceptible errors in alkali de¬ 
terminations may be introduced if solutions containing 
ammonium sulphide are evaporated down in glass or por¬ 
celain. Identical results were obtained when titrating 
the available oxygen in a substance, whether the material 
was dissolved in acid ferrous sulphate checked by dichro¬ 
mate, or was distilled with HC1 into KI, and the titrated 
iodine estimated by adding excess of thiosulphate and 
titrating back with iodine solution. 

The next paper was read by the Secretary, “ On the 
Reaction between Sodium Thiosulphate aid Iodine: Esti¬ 
mation of Manganese Oxides and Potassium Bichromate," 
by S. Pickering. In a former paper the author suggested 
a modification of Bunsen’s volumetric method, viz., trans¬ 
ferring the sample to be analysed to a beaker containing 
a large excess of potassium iodide, adding a small 
quantity of acid, and determining the iodine libe¬ 
rated by running in sodium thiosulphate solution. This 
method gives results slightly higher than the original 
method of Bunsen, viz., boiling the oxides with hydro¬ 
chloric acid, and collecting the evolved chlorine in a solu¬ 
tion of potassium iodide. The author has in the present 
paper exhaustively examined the effedts produced by 
varying the several conditions of the readtion. When 
iodine and sodium thiosulphate readt in warm solution a 
decomposition,— 

4l2 + Na2S203 + 5H20 = 2NaHS04+8HI, 

attended with the formation of sulphate occurs, as well as 
the ordinary readtion, I2-f-2Na2S203:=Na2S40s + 2NaI. 
Thus at 520 3-g per cent of iodine reacted to form sulphate ; 
at o° 1-84 to o per cent readied in a similar manner. 
Dilution increases very slightly the amount of sulphate 
formed. An excess of potassium iodide is without effedt. 
Dilute solutions of iodine do not vary in four days as 
regards the amount of iodine they contain, whether kept 
in the dark or in diffused daylight. Within certain limits 
the amount of iodine liberated at once is proportional to 
the amount of hydrochloric acid added, but the acid has 
no influence on the relative proportions in which the two 
above-mentioned readtions take place. No difference 
occurs whether the readtion is made by adding iodine solu¬ 
tion to an excess of thiosulphate or thiosulphate to the 
iodine; if, however, hydrochloric acid be present the 
amount of sulphate is increased. The author discusses 
the various forms of apparatus for estimating the oxides 
of manganese by Bunsen’s plan : he prefers boiling the 
oxide in a small flask fitted with a thistle funnel, the chlo¬ 
rine being absorbed in three other flasks containing potas¬ 
sium iodide. Traces of chlorine were retained by the acid 
liquid, even after prolonged boiling. If undiluted acid be 
used the Bunsen method gives results almost identical 
with those obtained by using the plan suggested by the 
author; if the acid be diluted the amount of chlorine 
evolved is diminished in the Bunsen method. If potas¬ 
sium bichromate be estimated by the Bunsen method a 
notable deficiency of chlorine is observed, even if the acid 
be undiluted. If chlorine-water be diluted and boiled 
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considerable loss of chlorine takes place from the forma¬ 
tion of hydrochloric acid. This loss begins at low tem¬ 
peratures. This probably is sufficient to explain the low 
results obtained by the Bunsen method. The author’s 
modification is, of course, not applicable to manganese 
ores owing to the presence of ferric oxide. Bunsen’s 
method must therefore be used with the precautions above 
indicated. 

The Society then adjourned to December 4, when a 
ballot for the election of Fellows will take place, and the 
following papers will be read :—“ On the Theory of Frac¬ 
tional Distillation, Part II.,” by F. D. Brown ; “ On the 
Influences Exerted upon certain Chemical Changes by 
Variations in the Amount of Water of Dilution,” by 
M. M. P. Muir and C. Slater ; “ On «- and /3-phenanthrene 
Carbonic Acid,” by F. R. Japp ; “ On some Derivatives of 
Phenyl-acetic Acid,” by P. Philipps Bedson. 

PHYSICAL SOCIETY. 

Ordinary Meeting, November 22, 1879. 

Prof. W. G. Adams in the Chair. 

New members :—Prof. Reilly and Prof. Heath, of Cooper’s 
Hill Engineering College. 

Prof. Guthrie exhibited a new Image Retention Photo¬ 
meter, and demonstrated its adion to the meeting. It con¬ 
sists of two fixed plane mirrors inclined to each other at 
an angle of 45.0 The rays from the two sources of light to be 
compared are allowed to fall on these mirrors, those from 
one source, say that on the right hand, falling on the right- 
hand mirror, and those from the left-hand source on the 
left-hand mirror. These rays are again refleded from the 
mirrors at right angles to their former paths, and thrown 
upon a semi-transparent screen, where their relative 
intensities can be compared by the eye of the observer. 
Between the mirrors and each source of light a revolving 
shutter is interposed. These shutters ate formed of brass 
disks, and they are both mounted on the same axis, which 
can be turned by hand or otherwise. They would com¬ 
pletely screen the light from the mirrors were it not that 
each is provided with four radial apertures or slots, through 
which the rays can pass. The slots on the side at which 
the brighter source of light is placed are narrower than 
those on which the weaker source is placed. The latter 
slots are made adjustable in size by sliding blinds, and a 
scale is added to measure the degree to which they are 
closed. On revolving the shutters the refledion of the rays 
to be compared are seen side by side and (owing to the 
persistence of images on the retina) continuously on the 
screen placed in front; and they are brought to equality 
of brightness by closing or opening the blinds of the 
adjustable shutter. When this is so the ratio of the 
respedive orifices of the shutters as given by the scale is 
the inverse ratio of the luminous intensities compared. 

Prof. Adams remarked that the speed of rotation should 
be such as to produce a uniform field of light on the screen, 
a result which hand-turning was not very conducive to. 

Prof. Foster observed that the use of this new photo¬ 
meter might be less fatiguing to the eye than those photo¬ 
meters which presented a steady beam to the eye undiluted 
with intervals of darkness, during which the light is cut 
off, as in the instrument before the meeting. 

Prof. Reinold then read a paper by Prof. Rucker, of 
the Yorkshire College, Leeds, “ On a Suggestion as to the 
Constitution of Chlorine offered by the Dynamical Theory 
of Gases.” If a gas of density, d, consists of molecules, 
each of which possesses m degrees of freedom, and if also 
the inter-molecular forces are negligable, the specific heats 
at constant pressure (C /) and at constant volume (C v) 
are conneded by the two well-known equations— 

(!•) 

(2-) 

(Cp — Cv)d = O^gq. 

Sh P = I + . 2 
Cr m+e 

Where e is a quantity which depends upon the potential 
energy of a molecule. Hence, if Cp is given by experi¬ 
ment, Cv can be calculated from the first equation, and 
then m + e is known from the second. Regnault deter¬ 
mined the specific heats at constant pressures of 35 gases, 
and from the experiments of E. Weidemann and of 
Wullner it appears that his values are corred within 
6 per cent, and that m-\-e can be calculated very approxi¬ 
mately from the above equations if Cp is given. One of 
the chief difficulties of the thermo-dynamic theory of 
gases has been to attribute to m ande values which would 
at once lead to the observed ratios of Cp and Cv, and 
satisfy any rational supposition as to the interior mecha¬ 
nism of a molecule. Kundt and Warhng proved that for 
mercury— 

which is consistent only with the supposition that the 
atoms of mercury are smooth rigid spheres ; and Boltz¬ 
mann and Bosanquet have pointed out that for a smooth 
rigid surface of revolution— 

a number agreeing closely with the experimental values 
for air, O, N, H, CO, and NO. The molecules of these 
gases may therefore be constituted of two spheres rigidly 
united, or, as Mr. Rucker suggests, bound together by 
forces which prevent the separation of their surfaces while 
leaving them otherwise free to move. The principal 
objed of Prof. Rucker’s paper was to point out an inte¬ 
resting fad conneded with the application of this theory 
to chlorine. The maximum number of degrees of free¬ 
dom which a molecule composed of smooth n rigid spheres 
could possess would be 3n, but the forces in play between 
the spheres might reduce the number. Thus, the value of 
111 + e could not exceed, but might be less than, 3n + e. 
When the molecule consists of two atoms e=o, but for 
more complexes molecules we should, cceteris paribus, 
exped its value to increase with the number of molecules. 
From two tables of results calculated by him, Prof. 
Rucker, however, finds that for a number of simple and 
complex gases and vapours the value of m-\-e is for each 
substance less than 3n (or the maximum possible value of 
in), while for the majority of the chlorine compounds ex¬ 
amined the reversed statement holds good ; that is, the 
value of m+e is generally greater than 3m This difference 
may be explained by supposing that for chlorine e is abnor¬ 
mally large, and that the spheres are not necessarily in 
contad ; or that n has been taken too small, that the sym¬ 
bol Cl2 is incorred, and that the chlorine atom contains a 
larger number of sub-atoms than has been supposed, a 
supposition which accords with the recent researches of 
Prof. Vidor Meyer on the vapour-density of chlorine. 
Prof. Rucker also finds that the ratio of the specific heats 
of bromine and one of its compounds studied (C2H2Br) 
agrees with those of chlorine and the corresponding chlo¬ 
rine compound. 

Dr. Shettle, of Reading, then read a paper on the 
“ Influence of Heat upon certain forms of Induction Coils, 
considered more especially in relation to the Inductive 
Power which the Blood Exercises on the Various Structures 
of the Body.” The author found that when a copper and 
a zinc wire were insulated from each other by parchment- 
paper and paraffined silk, and wound in close proximity to 
each other, an (induced) current was indicated on a gal¬ 
vanometer whose terminals were conneded to the neigh¬ 
bouring ends of the zinc and copper wires respedively, the 
other ends being left free. When the latter were conneded 
across the defledion was nil. On raising the temperature 
of the two wires by causing hot water to flow inside the 
coil into which they were wound the defledion was largely 
increased. These experiments led Dr. Shettle to imagine 
that there is a similar adion in the animal body. The 
heart is made up of nerves and muscular fibres winding 
spirally, and some of these wind round each other so as 
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to form a spiral cord, round which the blood capillaries 
also wind. Dr. Shettle compares these nerve and muscle 
bundles to the coils of zinc and copper wire in his experi¬ 
ments, and infers that eledtric currents may be induced in 
them as in the wires. The flow of the warm magnetic 
blood would also tend to produce currents in them. Dr. 
Shettle, further, drew attention to the fadt that animals 
live and move in a magnetic field, and that eledtricity must 
be generated in them by their movements, internal and 
external. 

Mr. Emmott exhibited Crossley’s Form of Microphone, 
which consists of four short rods of carbor. jointed loosely 
into fuur blocks of carbon, so as to form a square. It is 
used as a transmitter for telephones, and Mr. Crossley 
regularly transmits the services of a church with it to 
several hearers. Its speaking, singing, and whistling 
powers were successfully demonstrated to the meeting. 

CORRESPONDENCE. 

CARBON IN STEEL. 

To the Editor of the Chemical News. 

Sir,—M. Sergius Kern (Chemical News, vol. xl.,p. 225), 
in common, I believe, with most analysts, condemns 
Eggertz’s colorimetric method for the estimation of carbon 
in steel when accurate results are required, although, 
judging from the figures he gives, it works in his hands 
very fairly. M. Kern seems to favour the chromic acid 
method in cases where strict accuracy is essential; but I 
should like to ask him if he has ever tried the diredt com¬ 
bustion of the steel in a short platinum tube in a stream 
of oxygen, as recommended by me in a paper read before 
the Chemical Society in 1870.* This method isexadtand 
rapid, the combustion of 2 grms. of steel not requiring more 
than forty minutes, and the quantity of ferric oxide 
formed is a check on the completeness of the combustion. 
For a steel works, where many carbon estimations are 
required, I should imagine the method to be particularly 
suitable, as only the boat containing the sample need be 
changed, and in a series of experiments, made immediately 
one after the other, one weighing of the potash bulbs would 
suffice for each estimation after the first. 

• The chromic acid method as modified by Elliott, in¬ 
volving filtration through asbestos, I found to be tedious, 
and liable to error. 

I append some results obtained by the three processes :— 

I, 
0-283 

Eggertz’s Method (Mean of several). 

2. 3- 4- 5' 6. 7. 
0-349 0-486 0-587 0-701 0-789 — 

8. 

x'319 

Chromic Acid Method. 

°'349 0-421 

o-533 

0-457 0-670 0-724 0900 

0-554 — — 0-782 
— — — 0-734 

0-943 
0-942 

1-248 

Direct Combustion. 

0-273 o-359 
o-359 

— — 0-649 0-763 
— — 0-620 0759 

— — — 0-758 

0-921 
0922 

1-180 
1-151 

•—I am , &c., 
W. Douglas Herman. 

St. Helens, Lancashire, 
November 17, 1879. 

BEHAVIOUR OF CHLORINE AT A HIGH 
TEMPERATURE. 

To the Editor of the Chemical News. 

Sir,—After reading the letter published in your impression 
of November 14 (vol. xl., p. 232) from Prof. Vidor Meyer 

*~jour. Chem. Soc. [2 ], viii., 375. 

to Dr. Endemann, I immediately wrote to my friend, Prof. 
Meyer, and have just received the following reply from 
him, and as it is written in English, I can give it verbatim. 

“Zurich, November 20, 1879. 

“My Dear Mr. Watson Smith, 

“ In reply to your kind letter of the 15th Novem¬ 
ber, I beg to inform you that the following statement, 
made by me to Dr. Endemann and printed in the Chemi¬ 
cal News of the 14th of November:—‘ That the commu¬ 
nications of the English journals; which refer to the ob¬ 
taining of oxygen from chlorine, were published without 
my knowledge and against my wish,’ refers to the article 
1 Decomposition of Chlorine’ (Chemical News, 15 Aug., 
1879), and to the communication of Sir B. C. Brodie 
{Journal of the Chemical Society, No. 202, Sept., 1879, 
p. 679.) But I did not in the least have in view your 
article (Chemical News, xst August, No. 1027, p. 49), 
the contents of which, as far as my researches are con¬ 
cerned, have met with my full approval. 

“ Sincerely yours, 
“ Victor Meyer.” 

It is possible some misunderstanding might have arisen 
had my position, with regard to the publication of the 
article under the title heading this communication, been 
left at all in question.—I am, &c., 

Watson Smith, F.C.S., F.I.C. 

The Owens College, Manchester, 
November 24, 1879. 

Decomposition of Chlorine. — Mr. Frederick 
Barkas, of the Zurich Polytechnikum, writes as fol¬ 
lows :—A most important chemical discovery has just 
been made by Herren Vidtor and Carl Meyer, of the 
Polytechnikum, Zurich. Herr Vidtor Meyer had been 
making a number of experiments to determine the vapour- 
densities of some organic compounds whose constituents 
were doubtful. Having invented a new and simple appa¬ 
ratus for the purpose, in order to determine its accuracy 
he made several experiments to test the vapour-density of 
the commoner elements—oxygen, &c.—at temperatures 
from ioo° C. (boiling water) to 1567° C. (heat given by a 
gas furnace). At length he tried chlorine, which gas was 
obtained by heating pure dry bichloride of platinum, but 
the results were not in accordance with theory. When 
the gas was heated at temperatures under and up to 620° 
C. it gave a vapour-density 2-46, while theory gives 2'45. 
This was very good ; but at 8o8° C. the density was only 
2’2o. At 1028° C. it gave 1-87, while at from 12420 C. to 
1567° C. the density remained nearly constant at r64 
average. From this it was to be inferred that two mole¬ 
cules of chlorine at temperatures above 12003 C. break up 
into three molecules. Next came the question, Does this 
arise from an alteration of the molecular constitution of 
chlorine, or from an adtual decomposition into some new 
gases ; in other words, is chlorine an element ? There¬ 
upon the expanded chlorine gas was slowly caused to 
stream into a fluid that absorbs chlorine. Potassa, iodide 
of potassium, and mercury were all used for the purpose, 
and with the same result—a gas accumulated in the mea¬ 
suring tube that was not chlorine, but oxygen. Chlorine 
was thereby proved to be not an element, but an oxide of 
some new element. A number of careful investigations 
were then made to be sure that the chlorine used was 
absolutely pure and dry, but with the same result. The 
new element, hypothetically called Murium, has not yet 
been isolated, but the learned professors are carrying out 
the important investigation with all diligence, so that 
doubtless within the course of a few weeks we shall hear 
more of the new element, Murium. That chlorine is an 
oxygen compound is not altogether a new idea. Sir 
Humphry Davy, after his celebrated discoveries of the 
compound nature of soda and potassa, surmised that 
chlorine, iodine, and bromine were likewise oxygen com¬ 
pounds.—Journal of the Franklin Institute, November, 
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CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Compies Rendus Hebdomadaires dcs Seances, VAcademie 
des Sciences. No. 18, November 3, 1879. 

Abnormal Spectrum of Light.—M. de Klercker.—The 
anomaly in the spedtral position of the various luminous 
rays, produced when the light is dispersed by the solutions 
of certain colouring-matters, has for some years attracted 
the attention of physicists. From his experiments the 
author concludes that the abnormal luminous spedtrum is 
composed of two parts entirely distindt, ar.d due, doubt¬ 
less, to the different magnitude of the retardation produced 
by the molecules of different kinds contained in the 
solution. 

Stomachic and Duodenic Digestion: Adtion of the 
Pancreatin.—:Th. Defresne.—Hydrochloric acid in the 
gastric juice is combined with an organic base, which 
moderates its adtion and changes its properties. Under 
this influence pepsic digestion is comparable to that which 
takes place in the stomach. The acidity of the mixed 
gastric juice, after half an hour of ingestion, is not due 
to leucin hydrochlorate, but to the ladtic, sarcoladtic, tar¬ 
taric, and malic acids. 

Ultra-violet Absorption Spectra of the Nitric and 
Nitrous Ethers.—J. L. Beret and A. A. Riliiet.—Ethyl, 
butyl, and amyl nitrates absorb energetically the ultra¬ 
violet rays. The adtion of amyl and ethyl nitrites is very 
similar. The spedtrum of these ethers in an alcoholic 
solution is particularly interesting in the solar light. 

A New Stellar Spectroscope.—L. Thollon.—Not 
susceptible of useful abstradtion. 

Vapour-tension of Saline Solutions.—F. Pauchon. 
The value of a (one of the coefficients drawn from the 
author’s experiments) in case of potassium and sodium 
chlorides and sodium nitrate and sulphate increase with 
the quantity of salt dissolved, whilst in case of sodium 
nitrate and sulphate it increases. 

An Eledtro-capillary Thermometer.—E. Debrun.— 
The principle of the apparatus is as follows In a Lipp- 
mann’s eledtrometer any mechanical adtion which modifies 
the form of the mercurial meniscus determines an eledtric 
adtion capable of giving rise to a current whose force is 
proportional to the mechanical adtion exerted. 

Animal Cellulose or Tum'cin.—M. Franchimont.— 
The difference between animal cellulose and that of plants, 
if it exists, cannot be attributed to a difference of the 
groups C6Hio03. It depends upon a different degree of 
polymerisation, ora more intimate isomerism. 

Researches on the Different Modes of Combina¬ 
tion of Phosphoric Acid in the Nervous Substance. 
—L. Jolly.— Phosphoric acid exists in a phosphoro-con- 
jugated state, the acid becoming free after ignition and in 
combination with potassium, calcium, magnesium, and 
iron. 

No. 19, November 10, 1879. 

The Thermic Absorbent and Emissive Powers of 
Flames and the Temperature of the Voltaic Arc.— 
F. Rosetti.-—The transparence of flames is very great, and 
they exert a very feeble absorption upon the thermic 
radiation by which they are traversed. The transparence 
diminishes and the absorption increases proportionally if 
the thickness of the flame increases. The absolute 
thermic emissive power of white flames produced by coal- 
gas is equal to unity, whilst the absolute thermic emis¬ 
sive power of the pale blue flames of a Bunsen burner 
may be expressed by 0-3219. The voltaic arc has a much 
lower absorptive power. The maximum intensity for the 
positive extremity of the carbon is about 3900°, that of 

the negative extremity being only3i5o°. The temperature 
of the arc between these two extremities is about 4800°, 
whatever may be the thickness of the arc and the inten¬ 
sity of the current. 

Reseaches on the Passivity-of Iron.—L. Varenne.— 
The author, has observed that iron, rendered passive, if 
subsequently plunged into ordinary nitric acid and struck 
against the sides of the containing vessel, is dissolved at 
once, the weaker the acid the smaller is the force of the 
blow required. Passive iron is completely immersed in 
dilute acid, and then removed with caution so that it is 
completely covered vdth the acid and suspended in the 
air. After a few moments, almost immediately', in a brisk 
current of air the attack begins and is continued with 
energy. If passive iron is plunged into dilute nitric acid, 
and some bubbles of air are allowed to pass near the 
metal, the reaction begins. The iron during its passive 
state is coated with a gaseous covering, which appears to 
consist of nitrogen binoxide. The author purposes the 
further investigation of these phenomena. 

Alcoholic Fermentation.—M. Cochin.—The author 
concludes, in opposition to M. Berthelot, that yeast does 
not give rise to a soluble alcoholic ferment. 

Additional Note on the Calcination of the Dregs 
of Beet-root.—C. Vincent.-—The author contraverts the 
charges urged against his process by MM. Duvillier and 
Buisine (Comptes Rendus, lxxxix., p. 48, 1879). 

Berichtc der Deutschen Chcmischen Gesellschaft zu Berlin, 
No. 12, 1879. 

Synthesis of Phenyl-naphthalin.—Watson Smith.— 
A preliminary communication. The author passed a 
mixture of mono-brom-naphthalin and benzol both through 
an empty ignited tube and through one filled wdth soda- 
lime. In the second case there were formed some di¬ 
phenyl and a considerable quantity of naphthalin. In the 
first case there appeared a little resinous matter, and an 
escape of hydrobromic acid gas. 

Adtion of Oxalic Acid upon Carbazol.—W. Suida.— 
The produdt is a blue substance, soluble in cold concen¬ 
trated sulphuric acid with a pure blue colour. The 
original compound is not separated out on the addition of 
rvater. The authors have applied to their produdt the 
name ortho-amido-phenyl-benzoic acid. 

Hydratation of Terpen.—F. Flawitzky.—A prelimi¬ 
nary communication. 

Salt of Roussin.—O. Pawel.—The author considers 
that for this salt four rational formulae are possible. The 
different statements concerning its composition are due to 
the fadt that Roussin, Rosenberg, and Demel examined an 
impure decomposed mixture of potassium and ammonium 
salt. 

Six Ledture Experiments.—C. von Thann.—These 
experiments cannot be intelligibly described without the 
accompanying engravings. 

Constitution of Alizarin Blue.—C. Graebe.—The 
author considers that the formation of alizarin blue de¬ 
pends on the production of quinolin. 

Adtion of Ammonia upon Sulpho-anthraquinonic 
Acids.—R. Bourcart.—The author obtained a compound 
corresponding in composition to that of an amido-oxy- 
anthraquinon. Bisulph-anthraquinonate of soda, re¬ 
sembling iso-purpurin, if heated with ammonia, yields a 
nitrogenous acid. 

Adtion of Antimony Trichloride and Bismuth Tri¬ 
chloride upon Aromatic Hydrocarbons : Charac¬ 
teristic Colour Readtions.—Watson Smith.—With an¬ 
timony trichloride chemically pure naphthalin gives no 
colouration ; if traces of impurities are present a crimson 
colouration is produced. Anthracen added in minute 
traces to the melted trichloride, gives a greenish yellow 
colour. On cooling there are formed colourless needles of 
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an addition product of anthracen and antimony trichloride, 
which appears to be characteristic of anthracen. Phen- 
anthren dissolves in the chloride less readily than anthra¬ 
cen, and gives a faint greenish colour. Diphenyl and the 
three isomeric dinaphthyls give no colour. Stilben if 
mixed with the chloride at a very gentle heat gives an 
orange colour, which disappears if more strongly heated. 
The author has examined the reactions of many other 
bases, natural and artificial, both with antimony and 
bismuth trichloride. 

Congealing Point of Bromine.—J. Philipp.—Pure 
bromine solidifies between —7*2° and — 7‘3°. 

New Method of Preparing Sulphodiladtic Acid.—C. 
Bottinger.—The author obtains this acid by the action of 
hydrogen sulphide upon potassium pyruvate. 

Behaviour of Chlorine at High Temperatures.—V. 
and C. Meyer.—The molecules of oxygen, nitrogen, and 
sulphur at 1567° still retain the molecules commonly j 
ascribed to them, 02, N2, S2. The dissociation of chlo¬ 
rine begins somewhat above 620°; between 8oo° and 1000° 
intermediate numbers are obtained, but from 1200° upwards 
the density becomes constant again, amounting to exactly 
two-thirds of the value calculated for Cl2. It is therefore 
proved that the molecular weight of chlorine, which is 71 
up to 6oo°, above 1200° is reduced to 47'3- Iodine shows 
similar phenomena. 

On a Base Discovered in Fusel Oil.—H. Schrotter. 
—The body in question is a liquid which distils over be¬ 
tween 1800 and 230°, but appears to be a mixture of at 
least two compounds. 

Oxidation Products from Cymol-sulphide.—L. B. 
Hall and Ira Remsen.—An examination of the derivatives 
of sulph-amin-para-toluylic acid. 

Anhydro-sulph-amin-isophthalic Acid.—Ira Remsen 
and R. D. Coale.—The authors conclude that the sulph- 
amin group and the carboxyl group cannot co-exist in the 
same ortho position. 

Para-oxyphenyl-acetic Acid.—H. Salkowski.—This 
acid, CsHgOa, is produced during the putrefaction of 
horny matter. The author describes its reactions and 
some of its salts. 

Abietic Acid.—0. Emmerling.—After a historical in¬ 
troduction the author describes the behaviour of this acid 
with bromine, zinc chloride, hj'driodic acid, and with 
oxidising agents. 

Remarks on M. Demel’s Memoir on the Arseniates 
of Zinc and Cadmium.—H. Salkowski.—The author 
considers that M. Demel is acquainted with an earlier 
memoir of his on the same subject. 

Carbonic Acid Derivatives of Isomeric Toluydins. 
—J. Cosack.—A brief notice of para-tolyl, meta-tolyl, and 
meta-ditolyl urea, and of ortho-tolyl-urethan. 

Formation of Hydro - para - cumaric Acid from 
Tyrosin.—E. Baumann.—An account of the decomposi- 
tion-produCts of tyrosin, and of the properties of hydro- 
para-cumaric acid. 

Composition of “ Weldon Mud ” and Similar Com¬ 
pounds.—J. Post.—The proportion of manganese dioxide ! 
to calcium, potassium, &c. (“ basis,” as Weldon terms it), 
is much less favourable than would appear from Weldon’s 
and Gorgeu’s statements. 

Influence of the Nitro and A.mido Groups upon 
a Sulpho Group Newly Introduced into the Benzol 
Molecule.—J. Post.—Not susceptible of useful abstrac¬ 
tion. 

Compounds of Benzo-trichloride with Phenols and •: 
Tertiary Aromatic Bases.—O. Doebner.—The author 
describes benzaurin, a colouring-matter prepared from 
benzo-trichloride and phenol; its redu<5tion to di-oxy-tri- 
phenyl-methan, its combination with acetic anhydride, 
and its decomposition by melting potassa. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 9, Odtober 30, 1879. 

M. le Compte du Moncel, referring to the announce¬ 
ment of M. Peltat’s researches on the action of sunlight 
upon galvanic batteries, points out that similar results 
were obtained by himself (Comptes Rendus, Nov. 4,1872). 

A certain M. X., suffering from asthma, is said to have 
used carbonic oxide with good effedt to alleviate the 
paroxysms. 

Theory of Sleep.—E. Fournie. 

Practical Means of Ascertaining and Preserving 
the Good Qualities of Meat.—The evils resulting from 
an imperfect extradtion of blood from the carcases of 
slaughtered animals is pointed out. 

Chemical Researches on Ligneous Papilionaceae 
—P. Fliche and L. Grandeau.—Already noticed. 

Telephone of M. Gower.—From an English source. 

Application of Electricity in Subduing Vicious 
Horses.—M. Sidot. 

Treatment of Sewage.—M. Coquerel.—The sewage 
is mixed with a reagent—not specified,—the solids are 
separated in the form of cakes by means of a filter-press, 
and the press-liquor is treated with lime in order to ob¬ 
tain ammonia. 

Quantitative Separation of Manganese from Iron. 
—MM. Beilstein and Jawein.—From the Berichte der 
Deutsch. Chem, Gesells. 

New Method of Producing Hyponitrous Acid and 
Hydroxylamin.—W. Zorm.—From the same source. 

New Organic Acid Contained in Agaricus Integer. 
—W. Thorner.—From the same source. 

Purification of Water, holding in Suspension Or¬ 
ganic Matter.—K. and Th. Muller.—This invention, 
secured by a German patent, consists in the use of milk 
of lime, followed up by carbonic acid ! 

Surgical Use of Compressed Air.—An anaesthetic 
process depending on the use of nitrous oxide mixed with 
oxygen and applied under pressure. 

No. 10, November 6, 1879. 

Agricultural operations have been carried on in the 
park of Noisiel by eledtric power. 

The True Theory of the Phenomena of Interference, 
of Fresnel.—H. F. Weber. 

Measurement of the Focal Distances of Strongly 
Convex Lenses.—j. Oudemans.—Mathematical papers 
not susceptible of useful abstraction. 

Nickel Baths for Galvano-plastic.—E. Weston.— 
The addition of boracic acid, free or combined, prevents 
the formation of a subsalt of nickel at the cathode. 

Oxyhydric Lamp of M. Dubose.—The oxygen is 
allowed to escape from three apertures instead of one 
only. The apparatus is adapted for ledture rooms, 
theatres, &c. 

Division of the Electric Light.—M. Lontin.—It 
seems to be believed that the eledtric light loses much by 
being divided. The author gives a case where the totalities 
of light obtained from 3 burners = 261 carcels; from 
4 = 316 ; from 5, 305 ; from 6, 414 ; after which a .regular 
decrease was observed. 

Opposition between the Scholastic System and 
Modern Chemistry as regards the Chemical Consti¬ 
tution of Bodies.—The first portion of a lengthy memoir, 
in which the author seems to aim at the rehabilitation of 
the scholastic philosophy. 

Chemical Society Research Fund.— Dr. Warren De 
la Rue, E.R.S., has just sent to the above fund a third 
donation of £100, the whole amount to be devoted to a 
single research. 
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NOTES AND QUERIES. 

Adtion of Liquor Ammonia on Brass.—In the Chemical 
News, vol. xl., p. 236, I see a letter from Mr. John Y. McLellan; in 
which he mentions some observations he has noticed as to the adtion 
of liquor ammonia on brass, and which he implies are not as yet on 
record. But on referring to Vol. v. of “ Gmelin’s Chemistry," he will 
find that “ Cupreous Oxide with Ammonia ” is described as a colour¬ 
less liquid which gradually turns blue on exposure to the air. This 
absorption of oxygen, by the above-mentioned, has, as is well known, 
been employed for the rapid estimation of oxygen by the inventor of 
that very convenient apparatus sold by Messrs. Mawson and Swan, 
of Newcastle-on-Tyne.—Arthur Habershon. 

MEETINGS FOR THE WEEK, 

Monday, Dec. xst.—Medical, 8.30. 
- Royal, 4. “ (Anniversary.) 
—- Royal Institution^. General Monthly Meeting. 
- London Institution, 5. 
-- Society of Arts, 8. (Cantor Ledture). “Chemistry 

of Bread and Bread Making,” Dr. Graham. 
Tuesday, 2nd.—Civil Engineers, 8. 
- Zoological, 8.30. 

Wednesday, 3rd.—Society of Arts, 8. 
- Meteorological, 7. 
- , Geological, 8. 
- Pharmaceutical, 3. 

Thursday, 4th.—Chemical, 8. Ballot for new Fellows. “On the 
Theory of Fradtional Distillation,” Part II., F. 
D. Brown. “ On the Influence exerted upon cer¬ 
tain Chemical Changes by Variations in the 
amount of Water of Dilution,” M. M. P. Muir 
and Chas. Slater. “On a- and /3-Phenanthren 
Carbonic Acid,” Dr. Japp. “ On some Deriva¬ 
tives of Phenyl-acetic Acid," Dr. P. Phillips 
Bedson. 

Friday, 5th.—Geologists’ Association, 8. 

TO INVENTORS AND PATENTEES. 

E. FARRANT and Co., Dextrine Manu- 
• fadturers, Gorton Gum Works, Manchester, are prepared to 

undertake the manufadture of any Chemical or Foods Speciality, or to 
furnish assistance (if required) with ample and superior accommoda¬ 
tion, with steam-power, to any inventor or patentee desiring to 
manufadture. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

he Combustion of Sulphuretted Hydrogen, 
and its manufadture into Oil of Vitriol. 

This apparatus has been successfully working for a series of years 
at the Chemical Works, Frizinghall, nr. Bradford (Messrs. Hunt and 
Illingworth’s), the perfedting of which was the result of an incalcu¬ 
lable amount of study on the part of the proprietors. 

It is necessary, for the thorough and efficient working of the Plant 
to adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
the process:— 

The executors of the late Mr. Wm. Hunt, Mess's. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire ; 

Or Mr. THOS. ILLINGWORTH, Iikley, Yorkshire. 

OR GANIC MATERIA M E D ICA. 
By DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the adlive principles 
of drugs. Special appendix on the microscopic charadters of the 
starches in food and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxter at the Office of the South London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Simpkin 
and Marshall and Messrs. Bailliere, Tindal,and Cox. 

TO CHEMICAL MANUFACTURERS AND OTHERS 
REQUIRING WORKS, WITH SPACE FOR WASTE. 

TOBE LET OR SOLD.—The Marsh Works 
at Bagillt, bounded on one side by the London and North 

Western Railway, and on the other by the navigable River Dee, and 
in close proximity to collieries. For Chemical Works the situation 
is most desirable, as prevailing winds carry smoke over the estuary 
of the Dee. Application to be made to Newton, Keates, and Co., 
Liverpool, or to Mr. George Lake, Elm St., Water St., Manchester. 

CHOP TO BE LET OR SOLD.—Noble 
.Corner; good opening for Chemist. Contains 4 bedrooms, 

drawing-room, parlor, kitchen, scullery, spacious shop with large 
stores under, plate-glass front, revolving shutters, &c. Rent £70, 
Price £900.—Apply to A. Peacock, on the premises, 3, Market Place, 
Landor Road, Clapham Rise, S.W., or at 283, Mayall Road, Heme 
Hill, S.E. 

gERNERS COLLEGE of CHEMISTRY. 

Instrudlion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparin for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtica Investigations connedted with 

Patents, &c., condudted. 

Prospedtuses and full particulars on application to Prof Gardner 
at Berners College, 44, Berners-street W. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufadtures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sedtions 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
Appaiatus, and Materials. Also Implements and Appliances for 
pradtical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists, 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square , 
London. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adapted for 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Application. 

TESTIMONIAL. 
“We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufadtured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfadtion. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 

TIPTON, STAFFORDSHIRE. 

\7yater-Glass, or Soluble Silicates of Soda 
* ' and Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Ardwick Chemical 
Works Manchester. 

p OYAL POLYTECHNIC.-GHOST 
J-V ILLUSIONS; The Puzzled Artist, The Knight Watching 
his Armour, daily by Mr. J. L. King.—THE PHYSIOSCOPE, 
MICROSCOPE, KALEIDOSCOPE, CHROM ATROPES, &c. 
—EDISON’S LOUD SPEAKING TELEPHONE, demonstrated 
by Mr. T. C. Hepworth.—The latest and most wonderful invention in 
DIVING, Fleuss’s Apparatus, enabling the Diver to remain nnder 
water any length of time, without any assistance from or connedtion 
with the surface, demonstrated in the Large Tank by the Inventor,— 
THE CHEMISTRY OF COAL, an Experimental Ledture, and 
FLASHING SIGNALS, by Mr. J. L. King.—CAVES AND 
CREVICES, by Mr. T. C. Hepworth.—INSTRUMENTAL CON¬ 
CERT by the talented Mdlles. and Master Paggi. — GRAND 
POPULAR VOCAL COCERT under the diredtion of Mr. Stedman, 
every Monday at g. Admission to the Institution is. Open 10 till 1, 
2 till 5, and 6 till 10. 
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THE CHEMICAL NEWS. 
Vol. XL. No. 1045. 

THE PERIODIC LAW OF THE CHEMICAL 

ELEMENTS. 

By D. MENDELEEF. 

(Continued from page 256.) 

I shall show further on, and it can be seen from the 
accompanying tables, that relations of this kind can be 
drawn up for all the elements, showing that there is an in¬ 
timate dependence between their properties and their 
atomic weights. 

We could have foreseen this by means of the atomic 
theory, because the atomic weight forms one of the 
variable magnitudes which determine the functions of 
atoms. A similar consideration led me to discover the 
above-mentioned dependence, and this is the reason why 
I mention it here. 

From the preceding, as well as from other relations 
that I have succeeded in finding, it results that all the 
functions which show how the properties depend on 
the atomic weight are periodic fundtions. First, the pro¬ 
perties of elements become modified as the atomic weights 
increase ; then they repeat themselves in a new series of 
elements, a new period, with the same regularity as in the 
preceding series. The periodic law can therefore be 
formulated in the following manner:—The properties of 
simple bodies, the constitution of their compounds, as well 
as the properties of these last, are periodic functions of the 
atomic weights of elements. 

We now pass on to the manner of finding out the func¬ 
tion which shows us this dependence ; to effedt this we 
should begin by finding the length, or, in better words, the 
number of members in a period. As for expressing this 
fundtion, it appears of its own accord in some cases (such 
as the forms of oxidation); in other cases, there are not 
up to the present time any means of measuring it exadtly, 
but, nevertheless, it keeps its periodic cbaradter. 

Already the above-mentioned relations have brought to 
light the existence and the properties of a period of seven 
elements, corresponding to the period Li, Be, B, C, N, 
O, F. Let us call it the small period or small series. If 
H is attributed to the first series, Li, &c., will belong to 
the second, Na.to the third, and so on. 

However, all the elements known up to the present 
time do not belong, as might be believed, to the little 
series, and, what is still more important, there exists be¬ 
tween the corresponding members of the odd and even 
series (the first two excepted, as will be seen further on) a 
very marked difference, while the members of the odd or 
even series show a greater analogy between themselves. 
An example will prove this sufficiently. 

4th series .. K Ca — Ti V Cr Mn 
5th series .. Cu Zn — — As Se Br 
6th series Rb Sr — Zr Nb Mo — 

7th series .. Ag Cd In Sn Sb Te I 

The members of the fourth and sixth series show a 
greater analogy amongst themselves than they do with 
the members of the fifth or seventh series. Among the 
members of the even series there are no metalloids so 
marked as in the odd series; the last members of the 
even series resemble in many respedts (as the forms of 
lower oxidation) the first members of the odd series. It is 
thus that Cr and Mn resemble Cu and Zn in their basic 
oxides. On the other hand, there are marked differences 
between the last members of the odd series (haloids), and 
the first members (metals of alkalies) of the even series 

which follow them. But at the same time, between the 
last of the even series and the first of the odd are arranged 
in order according to their properties and atomic weights, 
all the elements which cannot find room in the small 
periods. It is in this manner that Fe, Co, and Ni in 
placing themselves between Cr and Mn, on the one side, 
and Cu and Zn, on the other, form the following series of 
transition : 

Cr=52; Mn=55; Fe=s6; Co=5g; Ni=59l Cu=-63; Zn=6$. 

) In the same manner as Fe, Co, and Ni follow the fourth 
series, Ru, Rh, and Pd follow the sixth, and Os, Ir, and 
Pt the tenth. These two series (one even and one odd) 
with the intermediate series of elements, which have just 
been named, form a large period comprising seventeen 
members. As the intermediate members (such as Fe, Co, 
Ni) do not correspond to any of the seven groups of the 
small period, they form an independent group (the eighth); 
the members of this group— 

Fe = 56 ; Ni = 59 ; Co = 59 
Ru = 104 ; Rh = 104 ; Pd = 106 
Os = 193 ? Ir = 195 ? Pt = 197 

are analogous between themselves, in the same manner 
as the corresponding members of the even series ; such as 
V, Nb, Ta or Cb, Mo, W, &c,, This analogy is derived 
from the following fadts :— 

1st. The metals of the eighth group are all of a grey 
colour, and are difficultly fusible. The fusibility increases 
from Fe to Co and to Ni; from Ru to Rh and to Pd; from 
Os to Ir and to Pt. 

2nd. These metals possess, even compared with the 
neighbouring members, very low atomic volumes ; for 
example, the atomic volume of Cr = 7'6, of Mn^^o, of 
Fe = 7-2, of Co = 7-o, of Ni = 7’o, of Cu = 7‘2, of Zn = g-2. 
The volume of Mo = ii-2, whilst the volumes of Ru, Rh, 
and Pd are approximately 9, that of Ag is io*3, that of Cd 
13-0 ; the volumes of Os, Ir, and Pt are about 9-5, and of 
W 10*1; that of Au is 10; and, lastly, that of Hg is 15. 
The smallness of volumes, or of the distances between the 
atomic centres, render the metals of the eighth group 
difficultly fusible, leaves them only a small amount of 
chemical energy, and also determines other properties. 

3rd. These metals possess in the highest degree the 
power of condensing and abandoning oxygen, as has been 
shown for Ni, Pd, Fe, and Pt by Graham and Raoult. 

4th. Their highest forms of oxidation are either bases 
or acids of such a feeble character that they are easily 
transformed into lower oxides with a more marked basic 
charadter. 

5th. In this group we only meet with metals whose 
form of combination is R04 or R20s, such as 0s04 and 
Ru04;* (it is for this reason that these metals have been 
collected together in a special group.) We notice that in 
each series the highest oxides capable of being formed by 
the metals from Fe to Cu, from Ru to Ag, from Os to Au 
contain less and less oxygen. The highest oxide of iron 
is Fe03 ; of cobalt, Co02 ; of nickel, Ni203. In the same 
manner, osmium gives us 0s04; iridium with difficulty 
forms lr03 ; platinum will only give Pt02; and gold, 
Au203. 

6th. They give stable alkaline double cyanides. Fe 
Ru, and Os give combinations analogous to K4RCyg; Co* 
Rh, and Ir form salts whose composition is according to the 
formula K3RCy6; Ni, Pd, and Pt give salts according to 
the general formula K2RCy4. 

7th. They form stable ammoniacal compounds, and 
resemble one another in many respedts. For example, 
Claus has prepared salts of rhodium and of iridium, which 
correspond to the roseo-saltsof cobalt, RX3,5NH2, such as 
RhCl3,5NH3. 

8th. Some forms of combination of these metals, par« 
ticularly the higher forms, are distinguished by their cha- 
radteristic colours, &c. 

* Ferric acid would apparently be Fe04? 
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Table I. 

LARGE PERIODS. 
JW 

K = 39 Rb = 85 Cs = 133 
11 

Ca = 40 Sr = 87 Ba = 137 11 

11 ? Yt = 88? ? Di = 138 ? Er = 178 ? 
Ti = 48 ? Zr = go Ce = 140 ? La = 180 ? 
V =51 Nb = 94 11 Fa = 182 
Cr = 52 Mo = 96 11 W = 184 
Mn= 55 

11 11 11 

Fe = 56 Ru = 104 11 Os = 195 ? 
TYPICAL ELEMENTS. Co = sg Rh = 104 11 Ir = 197 
,-'-. Ni = 59 Pd = 106 11 Pt = 198 ? 

H = 1 Li = 7 Na = 23 Cu = 63 Ag = 108 11 Au = igg ? 
Be = g-4 Mg = 24 Zn = 65 Cd = 112 11 Hg = 200 
B = 11 A1 = 27-3 11 In = 113 11 TI = 204 
C = 12 Si = 28 11 Sn = ri8 11 Pb = 207 
N = 14 P = 31 As = 75 Sb = 122 11 Bi = 208 
0=i6 S =32 Se = 78 Te ■ 125 ? 11 

F = 19 Cl = 35-5 Br = 80 I = 127 11 »> 

Table II. 

(A Group I. Group II. Group III. Group IV. Group V. Group VI. Group VII. 

»—« 
rh4 rh3 rh2 RH 

03 r2o RO K2O3 ro2 r2o5 ro3 R2O7 

I H = 1 11 11 11 11 11 11 

2 Li = 7 Be = g-4 B = 11 C = 12 N = 14 0 = 16 Fl = '■ 19 
3 Na = 23 Mg = 24 Al = 27'3 Si = 28 P = 3i S=32 Cl = 35'5 

4 K = 39 Ca = 40 - -=44 Ti =48 V = 5i Cr = = 52 Mn = 55 •••• { Ni 

5 (Cu = 63) Zn = 65 - =68 -=72 As = 75 Se = 78 Br= 80 

6 Rb = 85 Sr = 87 ?Yt = 88 Zr= 90 Nb = 94 Mo = 96 
, f Ru 

: 100 • ••• | 

(Ag= 108) Cd = ii2 In = 113 Sn = n8 Sb= 122 Te = i25 1=127 
Cs = 133 Ba = 137 ?Di = 138 ?Ce = 140 11 11 11 

19 11 11 11 >1 1) 11 

11 11 ?Er = i78 ?La = 180 Ta = 182 W = = 184 „ 
( OS: 

‘•••I Pt: 
(Au = igg) Hg = 20O Tl = 204 Pb = 207 Bi = 2o8 >» H 

r2 11 11 11 Th = 23i „ Ur = = 240 „ »» 

91 

11 

Th = 231 

11 

Ur = 240 

11 

>1 

Group VIII. 

RO. 

59; Cu= 63 

Pt = 198 ; Au = 199 

Above are two tables in which will be found supple¬ 
mentary particulars about what has been already said. In 
the first the elements are placed in large periods, with 
their atomic weights. In the second they are arranged in 
groups and series, that is to say, in small periods, in such 
a manner that the differences between the odd and even 
series become very apparent. 

Observations on Table I.—For the sake of brevity the 
atomic weights have been given in these tables in round 
numbers, because in the greater number of cases we 
cannot be sure of the exaditude of the tenths nor of the 
units. A point of interrogation (?) before the symbol of 
an element means that the incomplete state of the re¬ 
searches on that element do not allow us yet to give it a 
determinate position in the system. A point of interroga¬ 
tion after the atomic weight indicates that in resped to 
the atomic weight of that element we are still in doubt; 
or, in other words, the equivalent of the element does not 
appear to have been fixed exadly up to the present day. 
Some atomic weights have been modified in the table ac¬ 
cording to the periodic law (see chapter 5). Thus the 
atomic weight of tellurium is put at 125 ? which is in ac¬ 
cordance with the periodic law, and not 128, as found by 
Berzelius and others. 

Observations on Table II.—In this table the groups are 
indicated by Roman figures. The seven first groups 
correspond to the seven members of each series ; the 
eighth group has been already characterised (see above). 
Gu, Ag, and Au have been placed in the eighth group, 
because of their analogous properties ; they could also 
have been put in the first group, because of their forms of 
lower oxidation. The first two series have been separated 

from the others, for reasons which will be explained later 
on. They are typical series. 

(To be continued.) 

ON A NEW METHOD FOR THE SEPARATION 

OF NICKEL AND COBALT. 

By M. PH. DIRVELL. 

This method is founded on the following fads 
1. If there be added to the aqueous solution of cobalt 

nitrate or sulphate, an excess of a cold saturated solution 
of phosphorus salt, mixed with a solution of ammo¬ 
nium bicarbonate from which no ammoniacal odour is 
emitted, a bluish precipitate is formed in the liquid. 
When the mixture is slowly warmed the equivalent of 
carbonic acid in excess at first escapes; then, by boiling 
for a few seconds, a very distind ammoniacal odour is 
perceptible. At this moment the boiling is discontinued, 
and from 2 to 3 c.c. of ammonia added to the liquid. The 
precipitate is, for the most part, dissolved, and it is only 
necessary to warm gently to ico° to obtain a precipitate 
of a beautiful purple inclining to violet, which is rapidly 
deposited. Analysis assigns to this precipitate the 
formula NH40,2CoO,P05-f-2HO. It loses no ammonia 
at iio°, and is transformed at a red heat into pyro¬ 
phosphate, 2CoO,P05. 

2. A solution of the corresponding salts of nickel, treated 
in the same manner, gives only a pure blue liquid, which 
is not rendered turbid by heat. 
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3. By mixing the two above-mentioned reagents in ex¬ 
cess with a solution containing cobalt and nickel, and 
treating in |the same manner, the red precipitate of 
ammonio-cobaltic phosphate is again obtained, whilst 
the remaining blue liquor contains the whole of the nickel. 
By this means the cobalt in the nickel sulphate of com¬ 
merce can be dete&ed. 

I find it better to make this separation for the qualitative 
research of the two metals in assay flasks, where eva¬ 
poration is slow. For the quantitative separation I prepare 
my reagents in the following manner :—1^30 grms. of 
phosphorus salt are digested in the cold in 250 grms. of 
water ; 2^30 grms. of effloresced carbonate of ammonia are 
dissolved in the same quantity of water, and the solution 
saturated with carbonic acid till all ammoniacal smell is 
gone. 

After having separated the two oxides in the customary 
way, and having reduced them by hydrogen, they are 
weighed, dissolved in nitric acid, and the acid solution 
evaporated to dryness, in a water-bath. The residue 
is re-dissolved in about 50 c.c. of water, to which is 
added a quantity of phosphorus salt equal to thirty times 
the weight of the two metals, and to which a volume of 
ammonium bicarbonate equal to that occupied by the 
phosphate has previously been added. We then 
operate as has already been indicated, care being 
taken to frequently shake the flask containing the liquid, 
especially after the addition of the ammonia. 

If the boiling has inadvertently been too prolonged, 
causing the evaporation of the blue liquid containing the 
nickel on the sides of the vessel, and the consequent 
precipitation of a little nickel, it is easily ascertained by 
the colour of the cobalt precipitate, which will, in this 
case, be paler. It can also be compared with the moist 
ammonio-cobaltic phosphate, which is kept in a bottle 
to a<5t as a test. In this case the clear blue liquor is 
drawn off, the red precipitate dissolved in only as much 
dilute phosphoric acid as is absolutely necessary (it is 
even better to leave a little precipitate undissolved), then 
the operation is continued with ammonium bicarbonate 
and ammonia. 

In all cases the precipitate is washed in cold water, 
weighed on a tared filter at 100°, or calcined ; 100 
parts of the calcined precipitate contain 40^4 of cobalt. 
With regard to the blue liquid separated by filtration, 
sulphuretted hydrogen completely precipitates the nickel. 
The precipitate is calcined in a crucible with some sulphur 
and weighed in the state of sulphide. 

This method is an exceedingly rapid one, for the sepa¬ 
ration requires only one or two hours at the most.* 

In conclusion I would say that nickel sulphate now < 
prepared with garnierite is found to contain magnesia, 
which affedts the cobalt precipitate if the separation from 
that salt is attempted.—Comptus Retidus, November 24, 

^879- 

RESEARCHES ON THE ACTION OF ORGANIC 

SUBSTANCES ON THE ULTRA-VIOLET RAYS 

OF THE SPECTRUM. 

Part III. On Examination of Essential Oils.’ 

By W. N. HARTLEY, F.R.S.E., &c., 
Professor of Chemistry in the Royal College of Science for Ireland, 

Dublin, and 

A. K. HUNTINGTON, Fel. Inst. Chem., F.C.S., 
Associate of the Royal School of Mines. 

Much chemical and physical research by various investi¬ 
gators has been devoted to the class of bodies known as 
Essential Oils ; as, for instance, the work of Dr. J. H. 
Gladstone (Journal of the Chemical Society, vol. xviii., 
p. x ; vol. xxiii., p. 147 ; vol. xxv., p. 1) ; of Dr. C. R. A. 
Wright (fourn. Chem. Soc., vol. xxvi., pp. 549 and 686; 
vol. xxvii., pp. 1, 317, and 619, “ Isomeric Terpenes and 
their Derivatives ’ ) ; and of Dr. W. A. Ti'.den (loc. cit., 
vol. xxviii., pp. 514 and 1258); as well as of many others. 

The new method of research employed by us, and 
described in a Paper about to be published in the Philoso¬ 
phical Transactions, has been applied to the examination 
of these substances. We have to acknowledge the kind¬ 
ness with which several gentlemen have supplied us with 
samples of essential oils, namely, Dr. Gladstone, Mr. 
Farries (of the firm of Burgoyne, Burbidges, Cyriax, and 
Farries), Dr. Septimus Piesae, and Dr. W. A. Tilden. 

As in our previous experiments (Abstracts of Parts I. 
and II. Proc. Roy. Soc., No. ig2, 1879), photographs were 
taken of the spedtrum transmitted by the undiluted liquid, 
and then of that transmitted by the liquid in various states 
of dilution, the dilutions ranging in some cases from 1 in 
50 to 1 in 500,000 volumes of alcohol. 

The following is a list of substances examined, classi¬ 
fied according to the optical properties they were found to 
possess:— 

Oils and Hydrocarbons transmitting Continuous Spectr a 

Australene, from oil of tur¬ 
pentine. 

Birch bark. 
Cajputene dihydrate. 
Carraway hydrocarbon, 

(No. 2). 
Calamus. 
Citron. 
Citronella. 
Cedar wood. 
Cedrat hydrocarbon. 

Cubebs. 
Elder. 
Hesperidene, from oil of 

orange-peel. 
Indian Geranium. 

J uniper. 
Lavender. 
Lign-Aloes. 
Melaleuca Ericifolia. 
Menthol, from oil of mint. 
Nutmeg hydrocarbon. 
Patchouli, oil of (Nos. 1 

and 2). 
Rose, otto of. 
Rosewood. 
Rosemary. 
Santal wood. 
Terebene. 
Terebenifiene. 
Vitivert. 

Production of Nitrous Acid on the Neutralisa¬ 
tion of Opposite Electricities.—Prof. Bottger.—This 
phenomenon ensues both in dry and in moist air. It was 
formerly supposed that in the latter nitric acid alone was 
formed.—Polyt. Notizblatt, xxxiv., 334. 

* M. Pisani, in whose laboratory this work was done, was kind 
enough to submit it to some analytical experiments, and he dis¬ 
covered that ammonium acetate could be substituted for the bi¬ 
carbonate. The acetate is very simply prepared by saturating acetic 
acid at 6° with ammonia Only 2 c.c. of this acetate is added, o 050 
grms. of cobalt, and 5 c.c. of the so'ution of microcosmic salt, pre¬ 
pared in the mrnner already indicated. In order to estimate the 
various quantities of c 'bait in the solutions containing the two 
meta's we rely on the following:—A rose solution contains an excess 
of cobalt as compared with nickel ; a brown solution, half of cobalt 
and half of nickel; a dirty green liquid, 1 of cobalt to 3 of nickel ; 
and a green solution, 1 of cobrlt to 4 of nickel. In the first case, the 
acetate and phosphate are added as if all wat nickel ; in the last as 
if the liquid contained only a fourth part of nickel. After having 
heated the mixture of metals, phosphate and acetate, for a few 
moments in the water-bath, it is mixed with a little ammonia, 
and again heated in the water-bath. At the end of a quarter of an 
hour the cobalt is precipitated. In cases where thg precipitate has 
notyhe desued tint it is again .treated as indicated above. 

Hydrocarbons showing the Absorption-Bands of Cyntene. 

Thyme. Nutmeg. 
Lemon. Carraway (No. 1). 

Substances showing Strong Bands of Absorption in the 
Spectrum transmitted by Dilute Solutions. 

Oils of Aniseed. 
„ Bay. 
,, Bergamot. 
,, Bitter Almonds. 
,, Cassia. 
,, Cloves. 
,, Peppermint. 

Oils of Pimento. 
,, Thyme. 

Carvol, oxidised derivative 
of catraway oil. 

Myristieol, the same from 
nutmeg oil. 

Patchouli, blue oil of. 

For the most part these latter substances are known to 
contain the aromatic nucleus as an essential part of their 

* Abstract of Paper read before the Royal Society, November 20 
1 1879. 
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constitution. Thus the oils of bay, pimento, and cloves 
contain the substance eugenol, or— 

C6H3.OH.OCH3.C3H5; 

oil of cassia consists of cinnamic aldehyd,— 

C6H5.C2H2.COH ; 
1 

oil of aniseed of anethol, C6H4.OCH3.C3H5 ; and oil of 
thyme contains thymol, C6H3.OH.CH3.C3H7, as well as 
much cymene, C6H4.CH3.C3H7. 

Some other oils, such as bergamot and oil of pepper¬ 
mint, as likewise the bodies menthol, carvol, and myris- 
ticol, have an unknown constitution. The three latter 
substances are known to be isomeric {Journ. Chem. Soc., 
vol. xxv., p. 1). 

Great interest is attached to our examination of these 
bodies, since we consider it to be proved from the charac¬ 
ter of the spedtra they transmit that the nucleus of 
menthol is a terpene, while the benzene ring is the inner 
basis of carvol and myristicol. Bergamot appears to be 
a terpene mixed with some derivative of the aromatic 
series ; but the oil of peppermint, on the other hand, is 
essentially a substance belonging to this latter class. The 
refradtion equivalents of carvol and myristicol are abnor¬ 
mal, like those of benzene derivatives, a fadt which con¬ 
firms our conclusions regarding the constitution of those 
substances. 

The following is a summary of our observations with 
regard to the terpenes :— 

1. The terpenes with the composition C10Hi6 possess, 
in a high degree, the power of absorbing the ultra¬ 
violet rays of the spedtrum, though they are inferior 
in this respect to benzene and its derivatives, to 
which class of bodies they are so closely allied. 

2. Terpenes with the composition CI5H24 have a greatly 
increased absorptive power for the more refrangible 
rays,—that is to say, they withstand dilution to a 
greater extent the greater the number of carbon 
atoms in the molecule. 

3. Neither the terpenes themselves nor the oxidised or 
hydrated derivatives occasion absorption-bands un¬ 
der any circumstances when pure, but always 
transmit continuous spectra. 

4. Isomeric terpenes transmit spedlra which generally 
differ from one another in length, or show variations 
on dilution. 

5. The process of diluting with alcohol enables the 
presence of bodies of the aromatic series to be 
detedted in essential oils, and even in some cases 
the amount of these substances present may be 
estimated. 

Several diagrams in illustration of the kind of absorp- 
ti m exeited by the different substances are presented with 
th e complete Paper. 

ON THE USE OF THE POLARISCOPE 

IN DETERMINING THE PROGRESS AND 

COMPLETION OF OXIDATION IN CONVERTING 

ANTHRACENE, CRUDE OR OTHERWISE, 

INTO ANTHRAQUINONE. 

By BI NJ. NICKELS, F.C.S., F.I.C. 

It is well known that the crystalline form assumed by 
anthracene and its oxidised prrdudt anthraquinone differ 
widely, the former as deposited from a tolerably strong 
benzol solution, in sharp tabular overlaying plates ; anthra¬ 
quinone, on the other hand, in distindt needle and stellated 
groups. 

Examined polariscopically, both compounds present 
very beautiful objedts, the former as crystallised in the 

tabular form exhibiting a superb play of colours ; while 
from a weaker solution, small, but on charadteristic 
leaflets of an intense cobalt blue tint, anthraquinone simi¬ 
larly viewed presenting coloured bands only, crossing the 
needles individually or grouped. 

Other substances accompanying crude anthracene, such 
as carbazol, acridine, phenanthrene, pyrene, chrysene, 
also exhibit to an extent distindtive and charadteristic 
forms, but as compared with anthracene, whether as 
hydrocarbons or oxidised produdts, so entirely opposite 
that limited observation readily distinguishes them. Naph¬ 
thalene is the only body in any way resembling anthra¬ 
cene, but here again with equally charadteristic difference, 
and to a careful observer there need be no error in judg¬ 
ment. 

As will readily be seen, mixtures of these substances 
should be distinguishable with the same facility as the 
starches, and to an extent this assertion is borne out, but 
not without some care and experience in the preparation 
of the sample to be examined. It is, however, in admix¬ 
ture with oxidised, or partially oxidised anthracene, that 
the mode of observation indicated becomes of value, and 
a very ready method of following the process of oxidation 
as it proceeds. This operation, thanks to the researches 
and elaborate publications of Perkin, Caro, Graebe, Lie- 
bermann, and others, is now so well known that little 
need be said concerning it. Briefly, however, partially 
purified anthracene is subjected to the adtion of boiling 
potassium bichromate and diluted sulphuric acid. 
When employed in carefully adjusted quantity the anthra¬ 
cene only is attacked, and the associated or unoxidised 
bodies afterwards removed by further processes also 
equally well understood. 

The operation is one of some nicety, inasmuch as too 
little “ bichrome ” involves actual loss of anthracene, and 
too much, complicating after process in purifying the re¬ 
sulting anthaquinone. 

In view of the necessity of this close adjustment in 
the use of oxidising agents, it has been suggested to make 
laboratory trials on each and every sample of crude ma¬ 
terial before passing it into the works. Without in any 
way denying or calling in question the value of this mode 
of examination, I would venture to think the operation 
may be more easily controlled during the fadtory process 
of oxidising, and by withdrawing from time to time, as 
the operation proceeds, about one gramme of the partially 
converted anthracene from the oxidiser, washing, drying, 
dissolving in boiling benzol, and depositing one drop of 
the filtered solution on a glass slide for microscopic and 
polariscopic examination. 

A detailed description of the varying appearance, as 
the operation proceeds, would involve much writing, but 
sufficient to say it is so well marked and defined that any 
observer accustomed to microscopy will readily discern 
features not to be disregarded in proportion as the oxida¬ 
tion proceeds ; the needles of anthraquinone become more 
and more defined, increasing in quantity until finally, in a 
well-condudted operation, they occupy the entire field of 
view, traces of anthracene crystallise out quite indepen¬ 
dently, and creeping towards the outer edge of the 
circle are at once recognised by an experienced observer. 
Larger proportions stud the field in the charadteristic and 
easily traced blue leaflets. 5 per cent of anthracene left 
unoxidised in the finished produdt for “ crude,” and as in- 
cated by appropiiate and well-known tests is sharply and 
unmistakeably discriminated as anthracene, even in 
the presence of associated bodies, and in the course of a 
few minutes only, thereby enabling the manufadturer to 
add further quantities of oxidising material up to the 
exadt point of final conversion of available anthracene. 

I need scarcely say that some experience is necessary 
with this test, simple as it may appear. I shall have 
much pleasure in exhibiting its details, as occasion per¬ 
mits, to those sufficiently interested on calling at my 
laboratory. 

Leadetjhall Street E.C. Nov 25, 1879. 
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NOTES OF SOME OBSERVATIONS ON 

NITRIFICATION.* 

By EDMUND W. DAVY, A.M., M.D., 

Professor of Forensic Medicine, Royal College of Surgeons, Ireland, &c. 

A good deal of attention, on the part of chemists, has of 
late been given to the subjedt of nitrification, or the 
formation of nitrites and nitrates under different circum¬ 
stances. This has arisen, in a great measure, from the 
observations of MM. Schlcesing and Muntz,f which were 
laid before the Academy of France about two years ago. 
From the researches of those gentlemen, they arrived at 
the conclusion that nitrification was due to an organised 
ferment, and that it was probably the office of some of 
the low forms of vegetable life to produce those oxides of 
nitrogen under different circumstances. And the sub¬ 
sequent investigations of Warington, Storer, and of other 
chemists, would appear to go far to confirm the correctness 
of their theory of nitrification, at least under the conditions 
in which their experiments were made. Though there 
exists, no doubt in many cases, an intimate relation 
between the formation of nitrites and nitrates, and the de¬ 
velopment of certain organised germs, still as far as my 
observations go, I do not think that there is sufficient 
proof to show that their development in such instances 
is the cause of nitrification, and not, rather, one of the 
circumstances attendant on that process. 

My experiments, however, were made not with a view 
to determine that question, but in reference to the detec¬ 
tion of animal impurities in potable waters, and to ascer¬ 
tain the circumstances which were favourable or other¬ 
wise to the formation of nitrites and nitrates in waters 
which were so polluted, as the presence of such salts is 
generally regarded as indicating previous sewage con¬ 
tamination, and the drinking of water with such pollution 
is not only injurious to the health of those who thus employ 
it, but there exist strong grounds for the opinion which is 
now very generally entertained, that such water frequently 
becomes the means of conveying the germs of certain 
formidable diseases, especially those of typhoid fever and 
cholera, from its containing the faecal and other emanations 
of individuals labouring under those maladies, and thus 
disease and death are often insidiously brought into many 
homes when such diseases are prevalent in different 
localities. 

Besides, as the formation or production of nitrates is 
one of great industrial and agricultural importance, any 
fadts which might diredtly or indirectly enable us to 
facilitate or hasten that process would be of much practical 
value. 

As human urine and feculent matters may justly be re¬ 
garded as the most offensive and dangerous ingredients of 
sewage in general, my experiments have been confined to 
those matters, and were principally made on urine, which, 
from its containing different nitrogenous substances, 
readily susceptible of decomposition, is peculiarly suited 
for the study of the nitrification of animal matters. By 
mixing this liquid with various proportions of water, and 
placing the mixtures under different circumstances, I have 
endeavoured to ascertain those that were favourable or 
otherwise to their nitrification ; and to determine some 
points connected with that process which required further 
investigation. I should here observe that in detecting the 
occurrence of nitrification I have principally used the 
well-known test of Price for nitrites, which consists in 
adding to the water or mixture a thin solution of starch, 
containing a little iodide of potassium, and acidifying with 
diluted sulphuric acid, when a blue reaction from the 
liberated iodine will be immediately produced, should a 
very minute quantity of a nitrite be present. And as 
there is every reason to suppose that the production of 

* Read before the Royal Irish Academy, May 12, 1879. 
J Compfes Rendfis, lxxxiv., 301. 

nitrites precedes that of nitrates in the nitrification of 
organic matters in solution, and the detection of the former 
is much more easily effected than the latter, at least under 
the conditions existing in my experiments, I was satisfied 
in most cases to obtain the evidence of the formation 
of nitrites by the employment of the test to which I have 
just referred. 

The experiments of Warington* have led him to con¬ 
clude that darkness is an essential condition to the de¬ 
velopment of those low forms of vegetable life which are 
supposed in many instances to give rise to nitrification. 

This is a question which it is difficult to determine 
decisively one way or the other, owing to the impossibility 
of having with us continuous daylight to operate with. 
Still I think we may arrive at an approximative conclusion 
on this point, by making comparative experiments on 
similar mixtures, kept altogether excluded from the light, 
and on those exposed to its full influence, and then de¬ 
termining the amount of nitrification which had taken 
place in each, after a given time; and if darkness be so 
essential to that process, we should naturally expeCt that 
in the mixtures exposed to its continuous influence there 
would be an earlier and a greater development of nitrifica¬ 
tion, than in those which had been placed under it for 
about one-third or one-half the time, each day of twenty- 
four hours. 

From the results of several comparative experiments 
made in this way, I have come to the conclusion that the 
conditions of light or darkness exercise but little influence 
one way or the other in this process, at least under the 
circumstances existing in my experiments, which con¬ 
sisted in placing different portions of the same mixtures 
in similar bottles, some of which were surrounded with 
black cloth or velvet to exclude light, whilst others were 
left uncovered, and all of them were suffered to remain 
open or uncorked. On examination after a few days there 
was but little difference as to the amountf of nitrification 
that had taken place in each—indeed in some of my ex¬ 
periments it had progressed to a greater extent in the 
uncovered than in the covered bottles; and in all made 
on this subject (except those to determine this point as to 
the necessity or not of darkness), the mixtures were left 
exposed to the light, and some to the full influence of 
strong sunshine, yet still a considerable amount of nitrifi¬ 
cation took place in each. Besides, in nature much of the 
nitrates which occur in the surface soils of different 
localities must have been formed under the influence of 
more or less daylight; all of which fadts, I conceive, are 
more or less opposed to the necessity of darkness in this 
process. 

Another point which has not, I believe, been clearly 
established, at least as regards nitrification occurring in 
water containing organic matters, is the necessity of 
having a certain amount of air or free oxygen to carry on 
the process; this I have proved in the following very 
simple manner:—To water which had been kept boiling 
for some time to expel its contained air, I added a small 
quantity of freshly voided urine (the proportion employed 
being about one part of urine to sixteen parts of water, 
such a mixture having been proved to be very suitable for 
nitrification), and then repeated the boiling to ensure the 
removal, as far as possible, of any dissolved air. Several 
bottles which had been kept immersed in the boiling mixture 
were then filled completely with it, corked, and sealed with 
sealing-wax, to prevent the access of air. Some, however, 
of them containing this mixture were left open for com¬ 
parison. After leaving the bottles for a day or two in the 
same place, I first examined the open ones for nitrites, and 
when the test indicated the abundant formation of those 

* Journal of the Chemical Society, January, 1878. 
+ In ascertaining the amount of nitrification, the indigo process as 

described by Sutton in his “ Volumetric Analysis ” was employed 
which served for the determination ef the nitrites and nitrates col¬ 
lectively : and though it may not be quite so accurate as some other 
methods, was sufficiently so for this purpose, as it was only the com¬ 
parative amounts of nitrites and nitrates formed under the different 
circumstances of the experiments that I wanted to determine. 
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salts, I opened one of those sealed, when not a trace of 
nitrites was discoverable in its contents; the remaining 
sealed ones were opened at different periods subsequently, 
with the same results. Other comparative experiments 
were made, where the temperature of the mixtures was 
artificially kept at a heat very favourable to nitrification, 
but, in every instance where the access of air had been 
excluded, no trace of nitrites could be detected—clearly 
proving the necessity of more or less air or free oxygen 
for their formation. Bat the amount necessary to com¬ 
mence, at least, the process, is small, for I found where 
the mixture had not been boiled previouly to the complete 
filling, corking, and sealing of the bottles, that the air 
dissolved in the liquid was sufficient to cause the pro¬ 
duction of nitrites to some extent. 

The quantity of animal matter which is held in solution 
in the water, I find exercises a considerable influence over 
nitrification ; for where it occurs in very large proportion, 
there the process either does not take place at all, or is 
carried on much slower than in the more dilute solutions. 
This I have proved by comparative experiments with 
water mixed with different proportions of the same sample 
of urine, or of solution of excrementitious matter, where 
I found that nitrification occurred first in the more dilute 
mixtures ; and that where there was much organic matter 
present, that the nitrites which might ultimately be 
formed soon afterwards disappeared again by their sub¬ 
sequent change or decomposition, whereas those that had 
been produced in more dilute solutions have remained 
unchanged for a considerable time. 

But the circumstance which I have found to exercise 
the greatest influence over nitrification is that of tempera¬ 
ture ; for I have observed that in cold weather it is very 
slow in taking place, whilst in warm it is much quicker, 
and that by the application of artificial heat the process 
can be greatly accelerated. The correctness of this 
observation is borne out by the well-known faCt, that it is 
from the soils of different hot climates that we obtain our 
chief supply of nitratts. 

As to what may be the most favourable temperature for 
this process, I have not yet been able to determine, owing 
to the difficulty, as I am circumstanced, in maintaining 
continuously the same degree of artificial heat; but I have 
found that where the mixtures were placed where they 
were kept at a temperature which varied from about 70° 
to 8oc F., that there the process was carried on very 
quickly, and that nitrites were soon abundantly formed, 
whereas similar mixtures maintained at lower degrees 
of heat, or at the ordinary temperature, not a trace of 
those salts could be detected in the same time, and that 
their presence was not discoverable till after a much 
longer period. 

The foregoing observations have, I conceive, some 
important bearings as regards the contamination of wa'er 
with sewage, and the evidence of such, derivable from the 
occurrence in it of nitrites and nitrates. For though the 
presence of those salts is undoubtedly in many instances 
an indication of previous sewage pollution, still their 
absence, taken by itself, cannot be relied on as a sure in¬ 
dication of the freedom of the water from such contamina¬ 
tion. For the circumstances present may have either been 
unfavourable to the formation of nitntes and nitrates, or 
have produced their subsequent rapid disappearance—tints, 
for instance, the lowness of the temperature of the water 
may have prevented their formation, or the quantity of 
organic matter present may have interfered with their 
development, or have led to their subsequent change 
and disappearance. Such, amongst other circumstances 
influencing the presence of those salts in water containing 
animal matters, will at once be evident; and their absence 
unless accompanied by other indications of purity, cannot 
be relied on as a proof of the freedom from such con¬ 
tamination. 

Before I conclude, I wish to call attention to another 
fadt, which I have noticed in connedtion with this subjedt, 
viz,, the rapidity with which nitrite? are sometimes formed 

t C he iilCAL News, 
t dec. 5, 1879. 

in waters contaminated with sewage impurities. This is 
a subjedt of considerable importance in an analytical point 
of view, as I shall endeavour briefly to explain. 

It is well known by those who have analysed potable 
waters, that the method which chemists now principally 
employ to ascertain their purity or otherwise is to deter¬ 
mine the quantity of ammonia a given amount of the water 
will yield on distillation, both before and after the addition 
of a strongly alkaline solution of permanganate of potash. 
The first obtained is termed the free and the second the al¬ 
buminoid ammonia. The former is regarded as the re¬ 
presentative of the nitrogenous organic matters previously 
existing in the water, which have undergone more or less 
decomposition, whilst the latter is produced by the aCtion 
of the alkaline permanganate on those substances still 
present in the water. Consequently, the less of each that 
is furnished by a sample of water when so treated, the 
purer organically is it regarded, and the safer, other cir¬ 
cumstances being similar, would it be for potable purposes. 
When lately analysing a sample of water that had been 
contaminated with sewage, to ascertain the amount of 
such pollution, which was afterwards the subjedt of an im¬ 
portant legal inquiry, in my first trial I found that the 
water yielded a quantity of free ammonia which was 
equivalent to o’gyo part of a grain per gallon, but on re¬ 
peating the determination a few days afterwards, it was 
discovered that it had fallen to om86 part of a grain for 
the same quantity of water, or to less than one-fifth of the 
former amount; whereas the quantity of albuminoid am¬ 
monia yielded had slightly increased. This result as to 
the great decrease of free ammonia, which at first rather 
surprised me, I asceitained was due to the formation of 
nitrites, which had been developed to a large extent, in so 
short a time, at the expense of the free ammonia. Such 
being the case, if the water had not been examined till the 
date of the second analysis, and if the nitrites had not 
been taken into account, this water would have been re¬ 
garded as containing much less free ammonia than it did, 
and consequently that the previous sewage contamination 
was less than it really was; this point is therefore one 
of some analytical importance. 

It is right for me to observe, in connection with this 
latter fadt, of the decrease of free ammonia in waters by 
keeping, that long after I had made that observation I 
met with (in the Chemical News, vol. xxxv., p. 94), a 
letter written by Professor Pattison Muir, of Owen’s 
College, in which he calls the attention of chemists to 
some observations his brother had just made in the labora¬ 
tory of the University at Sydney, in which he had noticed 
that the amount of free and of albuminoid ammonia, as de¬ 
termined by Wanklyn’s process, varied very considerably 
with the time the sample of water had been kept; but 
neither of those gentlemen hasoffered (in theletter referred 
to) any explanation of the fadt, further than that Prof. P. 
Muir throws out the suggestion, in the case of the in¬ 
crease by keeping of the albuminoid ammonia, that possibly 
it might have been owing to the germs which have escaped 
decomposition by the permanganate undergoing a gradual 
decomposition in the water, and that ammonia is one of 
the products of this process. Be this as it may, I have 
satisfied myself that the loss of free ammonia is often due 
to the formation of nitrites or nitrates, which are very 
rapidly formed under different circumstances. And as re¬ 
gards albuminoid ammonia, the very slight increase which 
I observed in my experiment was, I thought, very easily 
accounted for by my having in the second determination 
carried on the process of distillation somewhat further than 
in the first trial, and in this way the amount might be 
very naturally increased. 

Finally, my observations that nitrification is greatly 
promoted by warmth might, I conceive, admit of some 
practical application in the manufacture of the nitrate of 
potash in the artificial nitre beds, especially in those of 
cold countries; and I am not aware that heat has hitherto 
been anywhere artificially applied ]to hasten Of promote 
that important m anti fad ure. 
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ON THE SEPARATION OF THE HEAVY METALS 

OF THE AMMONIUM SULPHIDE GROUP. 

By CLEMENS ZIMMERMANN. 

After pointing out that the usual procedures are either 
very tedious or questionable as to accuracy, the author 
gives his method for separating zinc from the other metals 
of the group by means of ammonium sulphocyanide. To 
the liquid in question, which, in addition to the zinc salt, 
may contain any number of the other metals of the fourth 
group, iron and uranium, if present, being in the state of 
ferric and uranic salts, he adds, if its rea&ion is acid, car¬ 
bonate of soda till a slight turbidity appears, neutrality 
being the main condition for success. An excess of a 
solution of ammonium sulphocyanide, not too dilute, is 
then added, the sides of the vessel are rinsed with water 
at 6o° to 70°, preferably by means of an Erlenmeyer flask, 
and a very moderate stream of sulphuretted hydrogen is 
introduced repeatedly, but not very long, till the odour of 
this gas does not disappear after the liquid has stood for 
some time. During the introdu&ion of the gas the ap¬ 
pearance of a milky-white precip,tate is first perceived, 
and after a considerable time zinc sulphide is separated 
in flocks which continually become denser. The beaker 
is now exposed to a gentle heat till the precipitate has 
settled and the liquid has become clear, which may require 
six houis. It is then filtered, the white zinc sulphide is 
washed with water containing sulphuretted hydrogen and 
ammonium sulphocyanide, and dried. This precipitate 
contains all the zinc, free from the other heavy metals of the 
group. When dry it may be ignited in a current of hydro¬ 
gen according to Rose’s process (Poggendorff, cx., 128], or 
it may be dissolved in hydrochloric acid, evaporated to 
dryness in a weighed platinum capsule on the water-bath, 
mixed with an excess of elutriated mercuric oxide, pure, 
and free from alkali, evaporated to dryness, and ignited. 
Zinc oxide remains perfe&ly pure and without loss, and is 
weighed when cold. 

In the filtrate from the zinc sulphide the suloho- 
cyanides are first destroyed by means of nitric acid, which 
at the same time peroxidises any ferrous or uranous salts 
present. This operation is best effe&ed in a roomy long¬ 
necked flask, which is heated on the water-bath, and 
nitric acid added by degrees in small portions until the 
liquid no longer becomes red, followed by decolouration. 
Any yellow cyanogen persulphide formed is filtered off. 
If the acid is added too rapidly the liquid may be pro¬ 
jected out of the flask. 

In order to separate the iron present from nickel and 
cobalt, the solution, which may contain ferric salts along 
with nickeluus or cobaltous salts or both, is mixed with 
an excess of ammonium sulphocyanide, when the blood- 
red colour of iron sulphocyanide appears; a solution of 
“secondary” carbonate of soda is then added drop by 
drop, till the red colour just disappears. All the iron is 
thus precipitated as ferric hydroxide, none of it remaining 
in solution, and no cobalt or nickel being thrown down. 
The precipitate is allowed to settle, filtered, washed with 
boiling water to which a little ammonium sulphocyanide 
has been added, dried, ignited, and weighed. The filtrate 
is treated as has been directed for the filtrate from zinc 
sulphide. The author separates cobalt and nickel by 
Liebig’s method with ferric oxide. 

For the separation of iron and uranium the liquid, in 
which the metals must have been peroxidised, is brought 
to a boil, mixed with an excess of ammonium sulpho¬ 
cyanide, and aqueous carbonate of soda is added, exactly 
as above directed for the separation of iron from cobalt 
and nickel. The same process is further followed for the 
removal of the iron, which is found free from the slightest 
trace of uranic compounds. 

The filtrate which contains uranic oxide in solution is 
first treated with nitric acid to destroy thesulphocyanogen, 
then neutralised with ammonia, and mixed with ammonium 
sulphocyanide; the prepipitafe pf .uranium oxy-sulphide 

is boiled, by which it is resolved into sulphur and uranous 
oxide, filtered, dried, and ignited. Lastly, the uranium is 
either weighed as uranoso-uranic oxide, or converted into 
uranous oxide by very strong ignition in a current of hy¬ 
drogen gas which is maintained until the product is cool. 

The precipitation of uranic oxide by ammonia is greatly 
promoted by the addition of ammonium chloride, without 
which it does not take place in dilute solutions.—Antialen 
der Ckemie, 199, 1. 

INFLUENCE OF ACETIC ACID ON THE 

SEPARATION OF IRON AS A BASIC ACETATE 

FROM MANGANESE, ZINC, COBALT, 

AND NICKEL. 

By JOHN JEWETT. 

It has often been observed, when manganese is separated 
from iron by precipitating the latter as a basic ferric ace¬ 
tate, that some manganese is carried down with the iron 
precipitate. Eggertz,* calling attention to this fadt, stated 
that this trouble could be obviated, at least to a great ex¬ 
tent, by the presence of free acid. To this end he recom¬ 
mends adding to a volume of 500 c.e., after nearly 
neutralising with sodium carbonate, 3 c.c. of HC1 (strength 
not given). Stceckmann communicated in Fresenius's 
Zeit. (1877, p. 172) the results of a series of experiments 
in separating iron from manganese in “ spiegeleisen ” 
containing about 10 per cent of manganese. He found 
that varying, and usually very considerable, amounts of 
manganese were precipitated along with the iron, in many 
cases equalling 10 per cent of all that was present, and 
concludes that it is absolutely necessary to re-dissolve and 
re-precipitate the iron and recover the manganese in the 
second filtrate. He alluded to the modification recom¬ 
mended by Eggertz, but did not adopt it, finding the free 
acid made the iron precipitate difficult to wash. C. 
Ktremerf was astonished at these results, and states that 
the only precaution necessary (besides thorough washing) 
is the addition of one or two drops of dilute acetic acid to 
the previously neutralised solution, before adding sodium 
acetate and boiling ; he found that at most only one-tenth 
per cent of manganese goes down with the iron. The ex¬ 
perience of G. MatzurkeJ was, on the other hand, quite 
like that of Stceckmann. He found, contrary to Kraemer, 
that the addition of one or two drops of dilute acetic acid 
made no appreciable difference in the results. 

In view of these statements concerning a much-used pro¬ 
cess, I have, with the advice of Prof. O. D. Allen, made 
some experiments to ascertain the influence of free acetic 
acid in this method of separating iron from manganese and 
the other metals, zinc, cobalt, and nickel. As a basis of 
operation, solutions of Fe2Cle containing free HC1, and of 
MnCI2, ZnCl2, Co(N03)2, and Ni(N03), of known strength 
(o*2 gr. of the metals to every 100 c.c. of solution), were 
made ; then by uniting 100 c.c. of the iron solution with 
the same amount of any one of the other solutions, a 
mixture of the desired metals to be separated was obtained. 
A few preliminary trials with iron and manganese gave 
results in accordance with the statements of both Stoeck- 
mann and Eggertz. Presence of free acid decreased the 
amount of manganese in the iron precipitate, but too much 
prevented complete precipitation of the iron. To ascer¬ 
tain to what extent free acetic acid is efficient in keeping 
manganese—likewise zinc, nickel, and cobalt—in solution, 
when present in quantities not too great to prevent preci¬ 
pitation and washing of the iron, necessitated a series of 
experiments, in which the only variable fadlor was the 
acetic acid. In every case 2 grs. sodium acetate were 
used (an amount equal to ten times the weight of iron 

* Berg- und HuettenmEennische Zeitung, 1867, p. 187. 
I Fresenius’s Ziit&chyijt, 1877, p. 334. 
; Jbid., 1878, p. 78, 
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present), and the solutions were diluted to the same 
volume, viz., 300 c.c. before boiling to separate iron. The 
precipitated iron was examined after thorough washing, 
by re-dissolving and repeating the separation, and testing 
the filtrate from the iron precipitate, according to whether 
Mn, Zn, Co, or Ni was present, with Br, NaC03, or NaOH. 
The results are here tabulated : — 

Per cent by Taken Taken Taken Taken 
volume of Fe=o*2 gr. Fe =0 2 gr. Fe=o*2 gi. Fe=o 2 gr. 

Acetic Acid Mn=o*2 „ Zn=0 2 „ Ni = o*2 „ Co =0*2 ,, 
<1044 sp. gr. P. ct. of Mn in P.c of Zn in P. c. of Ni in P. c. of Co in 

added). ,2nd Filtrate. 2nd Filtrate. 2nd Filtrate. 2nd Filtrate. 

O 2*788 — — — 

i 0*697 2*849 i*888 — 
I 0*585 2*046 1770 0*590 
2 0*193 — 1*652 — 

3 o-i54 — 1*468 — 

4 trace O 1*219 0-3r5 
4 trace O — — 

5 trace — °'3I4 — 

It was found that 4 per cent by volume of , acetic acid, 
1-044* sp. gr.,‘ has no appreciable bad effect on the sepa¬ 
ration and filtration of the iron ; when 5 per cent is used 
its effedt is sometimes apparent, but occasions no great 
trouble. On making some trials with over 5 per cent, iron 
was not always completely precipitated, and was very 
difficult to wash. Great care was taken in these experi¬ 
ments to have as little free acid as possible present besides 
that intentionally added. This end can best be attained 
by adding sodium carbonate to the cold and preferably 
concentrated acid solution until a slight precipitate forms, 
which no longer re-dissolves by shaking and allowing to 
stand three or four minutes, but imparts a turbidity to the 
deep red solution; HC1 must then be added without longer 
delay, drop by drop, until the fluid, though still dark, be¬ 
comes clear. After neutralising in this manner, the 
amount of acetic acid required to form the desired per¬ 
centage of the final volume was added, next sodium ace¬ 
tate, and lastly the solution was diluted to the final volume 
(viz., 300 c.c.) before boiling. Long boiling of the preci¬ 
pitate was avoided, one or two minutes sufficing to make 
the basic acetate settle quickly after removing the heat. 
The precipitate was washed with nearly boiling water, to 
which 2 grs. sodium and 1 c.c. acetic acid, per litre, had 
been added, until AgN03 gave no reaction with the 
washings. 

It may be concluded, from the results shown in the table, 
that by using 4 per cent by volume of acetic acid, ro44sp. 
gr., and adhering to the above precautions, a complete 
separation by one precipitation can be obtained of zinc, 
and one sufficiently accurate for most purposes of man¬ 
ganese ; while the amount of nickel and cobalt that goes 
down with the iron lessens with increase of acetic acid. 
The following quantitative separations of iron from zinc 
and manganese were also made. Precipitation was ef¬ 
fected in a volume of 300 c.c. containing 12 c.c. acetic 
acid, i.e., 4 per cent of this volume and 2 grs. sodium 
acetate. 

Fe taken. 
Grs. 

0*1966 
0*2000 

0*1996 

0*2000 

Zn taken. 
Gi s. 

0-1997 
0*2000 

Mn taken 
Grs. 

0*2000 

0*2000 

Fe found 
Grs. 

o-i995 
0*1998 
0*1983 
0*1993 

Zn found, 
G rs. 

0*1994 
0*1999 

Mn found. 
Grs. 

0*2002 

0*2001 

Other Variable Conditions. 

A volume less in proportion to the iron present may 
doubtless be advantageous when large quantities of iron 
are to be precipitated. The writer, however, would not 
recommend, on account of increased difficulty of washing, 
less than 100 c.c. per o*i gr. Fe. 

Experiments made by E. H. Smith in this laboratory, 
on the separation of iron from manganese, under exactly 

* This acetic acid, by volumetric determination, was found to con- 
ain 33*16 per cent C2Ht02. 

the same conditions as described, except that double the 
amount of sodium acetate was used, gave essentially the 
same results. 

He further ascertained that iron could not be precipi¬ 
tated in presence of a larger amount of acetic acid by 
increasing the amount of sodium acetate. 

Since solutions containing free acid may be neutralised 
with ammonia or ammonium carbonate instead of sodium 
carbonate, when the presence of ammonium salts is not 
objectionable,—for example, in separating nickel from 
iron,—I have duplicated some of the above experiments 
with nickel, with no other change than the addition of 
ammonium chloride. The results are appended, showing 
the difference when NH4C1 is present:— 

Per cent by volume Per cent Per cent of Ni 
of Acetic Acid of Ni in 2nd Filtrate, when Differ¬ 

(1*044 sp- go in 2nd 5 grs. NH4C1 were ence. 
added). Fiitrate. added. 

I 1*770 0*904 0*866 

3 1*468 0*708 0*760 

4 I*2ig 0*511 0*708 

—American Chemical Journal. 

NOTICES OF BOOKS. 

Analytical Chemistry. By W. Dittmar. Pp. 88. 

London and Edinburgh : W. and R. Chambers, 1879. 

It constantly happens that beginners in practical qualita¬ 
tive analysis are disheartened by the mass, the variety, 
and the complexity of the directions given in the ordinary 
manuals. What with alternative processes, cross-refer¬ 
ences, cautions, foot notes, appendices, and the introduc¬ 
tion of the rarer metals, the beginner is hopelessly puzzled, 
and abandons all attempt to learn the method of analysis 
in a thorough and systematic manner. For beginners and 
for those students who have no occasion to carry their 
analytical course very far, we can heartily recommend 
Professor Dittmars compact, clear, and practical little 
book; and, as an introduction to larger and more com¬ 
plete works (like the “ Qualitative Analysis ” of Fresemus), 
it will prove useful, since, so far as it goes, its statements 
are accurate and its methods practicable. There is no at¬ 
tempt to shirk the real difficulties of analytical operations 
and explanations ; only a wise judgment has been exer¬ 
cised in selecting what shall be given and what shall be 
withheld. 

i This book consists essentially of a series of laboratory 
; exercises, beginning with dry-way tests, then come wet¬ 

way reactions, and then the application of the faCts ob¬ 
served to what Prof. Dittmar calls “ the A B G of metal 
analysis.” Next we have schemes ior the examination of 
solutions for metals and for inorganic acids, and finally 
some instructions as to the characteristic reactions of 
organic acids. An appendix, intended for medical 
students, relates to the alkaloids, sugars, starch, and 
urine. 

The pages before us are not only remarkably free from 
errors but contain a large number of valuable hints and 
precautions, not usually to be found in srm.ll treatises of 
an elementary sort. We fail to discover any but quite 
insignificant corrigenda. 

A Treatise on Chemistry. By Professors Roscoe and 
Schorlemmer. Vol. II., Metals, Part II. London : 
Macmillan, 1879. 

, This volume fulfils and more than fulfils the promise of 
I its two predecessors. It treats with adequate fulness and 

freshness of the metals of the iron, chromium, tin, anti¬ 
mony, and gold groups. Special attention has been paid 
by the authors to technical processes both in the way of 
verbal description and engraved illustrations. The metal¬ 
lurgy of iron and the manufacture of glass are justly cited 
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in the preface as examples of the pains that have been 
devoted to the due illustration of important operations, 
plant, and apparatus connedted with chemical and metal¬ 
lurgical manufactures. The last part of the volume before 
us is occupied with three supplementary chapters of con¬ 
siderable scientific importance. The first of these treats 
of spedtrum analysis, especially so far as terrestrial matter 
is concerned; the second discusses the natural arrange¬ 
ment of the elements and the periodic law of Mendeleeff, 
while the third is occupied with a description of the 
methods and apparatus by which PiCtet and Cailletet 
liquefied the so-called permanent gases—hydrogen, oxygen, 
carbon monoxide, &c. We may say at once that these 
three supplementary chapters leave nothing to be desired, 
either as to completeness, accuracy, or fairness, while the 
illustrations which accompany them are of equal excel¬ 
lence with those which adorn the previous portions of the 
work under notice. 

Nearly two dozen metallic elements with their more 
important compounds are described in the less than 500 
pages of the present volume. But the authors have rightly 
assigned appropriately larger spaces to the accounts given 
of such important metals as iron and gold, while the 
rarer and obscurer metals are more briefly, yet quite suf¬ 
ficiently, described. Naturally, however, vanadium, on 
which Prof. Roscoe has so successfully laboured, comes 
in for a much more complete discussion than some of the 
other metals which must be regarded as scarce. We con¬ 
fess we should like to see a few of the important constants 
of each metal prefixed or suffixed to the descriptive 
accounts given, so as to offer to the reader in a compadt 
tabular form for immediate reference and comparison the 
best and latest results of chemical and physical investiga¬ 
tions. Another suggestion we venture to make has refer¬ 
ence to the mineralogical references in the volume before 
us. We cannot but commend the introduction of some 
account of the minerals which form the raw material of 
all researches into metals and their compounds ; but we 
cannot understand the peculiar spelling and nomenclature 
adopted for many of the species here introduced, nor can 
we explain the exclusion of some of the most interesting 
kinds : then, too, in some instances, quite inadmissible 
formulae are assigned. We give a few instances of these 
three peculiarities, which, considering the remarkable 
pains bestowed upon almost all the departments of che¬ 
mical knowledge covered by this treatise, are the more 
unaccountable. 

We begin by asking why rhodochrosite should be 
changed to rhodocrozite (p. 2) ; erythrite to erythine 
(p. 132); and uranocalcite to uranochalcite (p. 225) ? 
The latter change is most unfortunate, implying, as it 
does, the presence of copper instead of lime in the mineral, 
although the formula given is that of an uranyl—calcium 
phosphate: by the bye, this species contains ioH20, not 
8H20. Stiblithe for the mineral called stibiconise by 
Beudant, and stibiconite by Brush and Dana, is a form 
which does not commend itself on the score of euphony ; 
nor is the memory of the Comte de Bournon honoured by 
changing bournonite into bournanite. It is a pity that a 
number of such small inaccuracies in names and formulas 
should have crept into a work so carefully prepared as 
this valuable standard treat'se on chemistry. We do not 
refer to mere misprints, like musirum, on p. 251, nor 
hasmogoblin (so curiously associated with spedtra), on 
p. 495 ; such accidents will happen to the most expert 
and painful readers of proof. 

Remarkable Behaviour of Silver Oxide.—Prof. 
Bottger.—If two measured parts of silver oxide, perfectly 
dry, are rubbed in a porcelain mortar with 1 part anti¬ 
mony sulphide the mixture readily takes fire. The same 
phenomenon occurs if silver oxide is ground along with 
amorphous phosphorus. If a drop of phenol is thrown 
upon silver oxide the latter is partially reduced, with 
the projection of sparks.—Polyt. Notizblatt, xxxiv., 322. 

CORRESPONDENCE. 

OZONI3ERS. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xl., p. 246, is described, 
by Mr. Albert R. Leeds, various forms of ozonisers. He 
does not mention mine; and it is possible he may not 
have heard cf it, notwithstanding that it was shown at a 
soiree of the Royal Society some thirteen or fourteen 
years since. 

It was, as you are aware, composed of sheets of glass, 
coated with tin-foil, with longitudinal slips of glass, un¬ 
coated, placed along each side, thereby forming cells, and 
the whole placed in a wooden box coated with shellac 
varnish. When large quantities of ozone are required the 
cells can be built up to any height, so that a very large 
area is obtainable. The construction is exceedingly 
simple. 

With this ozoniser I found the best result by exposing a 
small surface of foil—a strip about 1 inch wide—across 
the plates, highly charged. With a large surface of foil 
and the same battery power, a very small result was ob¬ 
tained.—I am, &c., 

Edwd. Beanes. 
Moatlands, Paddock Wood, Brenchley, Kent, 

November 25, 1879. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees of temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, VAcademic 
des Sciences. No. 20, November 17, 1879. 

Temperature of the Decomposition of Vapours.— 
H. Sainte-Claire Deville.—The author remarks that the 
experiment of M. Troost (Annales de Chimie et Physique, 
Serie v., Tome 12J on the hydrate of chloral and on its 
existence in the state of vapour, is one of those which 
may be called crucial, and has stung to the quick all the 
partisans of the atomistic chemistry. The procedures and 
the apparatus used by M. Wurtz in his researches on 
chloral hydrate are the same as those described by the 
author more than fifteen years ago. M. Berthelot has 
perceived that M. Deville has avoided the causes of error 
which attach to this apparatus as reproduced by M. Wurtz. 
A rise of temperature is an incontestable sign of the com¬ 
bination of two gases, but this does not hold good for 
vapours, especially for those which M. Wurtz has em¬ 
ployed, those of chloral and of water at temperatures near 
their point of condensation. 

Observations on a Note by M. D. Cochin relating 
to Alcoholic Fermentation.—M. Berthelot.—The author 
presented the views ascribed to him by M. Cochin, not as 
absolute opinions, but merely to explain the leading idea 
of the experiments of Claude Bernard. To refer a chemi¬ 
cal metamorphosis to a vital acSt is not to explain it. On 
the contrary, all the efforts of physiological chemistry 
have for their objedt to analyse the material changes which 
take place in living beings, and refer them to a regular 
succession of chemical adts. 

Observations on the Ultra-violet Limit of the 
Solar Spedtrum at Different Altitudes.—A. Cornu.— 
The extension of the limit of the spedtrum estimated in 
wave-lengths ought to be a millionth of a millimetre for 
every 663 metres of altitude. The rate of ptogression is 
conformable to the theoretic value deduced from the hy¬ 
pothesis of a homogeneous absorbent atmosphere, but on 
condition of choosing as numerical data those correspond- 
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ing to days when the atmosphere is purest. The adual 
extension of the spedrum in the ultra-violet direction is 
one unity (millionth of a millimetre) for every 900 metres 
of height. 

Explosion of Carbonic Acid in a Coal Mine.—M. 
Delesse.—The explosion occurred in the coal mine of 
Rochebelle (Gard). The following reasons are given to 
show that it was not occasioned by carburetted hydrogen:— 
The detonations were not accompanied by flame ; the 
bodies and clothing of the vidims bore no marks of burn¬ 
ing, and powder and cartridges in the mine had not teen 
ignited ; fire-damp has never been observed in the mine, 
but an escape of carbonic acid has often been observed 
and has been combatted by ventillation. The explosion 
would seem to have been merely the sudden liberaticn of 
an enormous volume of this gas. 

Second Note on the Effedts and Modus Operandi 
of Antiseptics: Their Adtion upon Pus.—MM. Gos- 
selin and A. Bergeron.—Pus putrefies more slowly than 
blood; its putrefadtion is retarded by incomplete occlusion. 
It is retarded by antiseptics, both in adtual contadt and at 
a distance. Camphoretted spirit, phenol at i-50th, and 
alcohol at 86° are equally moderators of inflammation and 
preservatives against septicaemia. 

Critical Refledtions on Experiments Concerning 
Human Heat.—G. A. Hirn.—Not susceptible of abstrac¬ 
tion. 

Atmospheric Polarisation and the Influence which 
Terrestrial Magnetism may exert upon the Atmo¬ 
sphere.—Henri Becquerel.—The author infers from his 
researches the existence of a variable divergence between 
the plane of the sun and the plane of the polarisation of 
the atmosphere in any point whatever, and the manifesta¬ 
tion of a magnetic influence of thejearth upon the atmo¬ 
sphere. 

Solar Spots and Protuberances Observed with a 
Spedroscope of ~> reat Dispersive Power.—L. Thollon. 
—This paper requires the accompanying illustrations. 

On Chlorophyll.—A. Gautier.—The author has ob¬ 
tained chlorophyll in crystals belonging to the system of 
the oblique rhomboidal prism. On exposure to diffused 
light they turn slowly to a yellowish green, and ultimately 
become colourless. In its readions and its elementary 
composition it shows an approximation to bilirubine. 
Both are soluble in ether, chloroform, petroleum, sulphide 
of carbon, and benzol. Both are withdrawn from the 
majority of these solvents by animal black. Like bilirubin, 
chlorophyll plays the part of a feeble acid, yielding soluble 
and unstable salts with the alkalies, and insoluble salts 
with all the other bases. It contains not a trace of iron. 
Its relations with bilirubin conned! it necessarily with 
haematin. 

Les Mondes, Revue Hebdomadaire des Sciences. 
No. 10, 1879. 

Unpublished Letter from C. F. Gauss to Sophia 
Germain.—An astronomical paper. 

State of Alkaline Phosphates in Solutions.—J. van 
Bemmelen. 

A New Salt with an Iridium Base.—K. Bimbaum. 

State of Double Salts in Solutions.—P. H. B. 
Ingenhoes. 

Condensation-produdts of the Tertiary Aromatic 
Bases.—O. Fischer.—These four papers are all taken 
from the Berichte der Deutschen Chemisclun Gesellschaft. 

Vibratory Forms of the Bubbles of Glyceric Liquid. 
—C. Decharme.—Already noticed. 

No. 11, November 13, 1879. 

It is said that a M. Dalmas has succeeded in destroying 
Jis phylloxera by an eledtric process. The stems of the 
vjies are wrapped round with thin copper wire, through 

Chemical News, 
Dec. 5,1879. 

which is passed the current of a powerful battery. Both 
the mature inseds and their eggs are completely disor¬ 
ganised. No details are given. 

The Metric System or the Battle of the French 
Standards.—C. Latimer.—The author pronounces the 
metric system “ anti-scientific and anti-human.” 

The Superficial Viscos of Liquids.—J. Plateau.— 
Not adapted for abstraction. 

Reversion of Superphosphates.—M. Joulie.—Taken 
from the Annales der Chimie et de Physique. 

Bone-glass.—M. Sidot.—The author proposes to make 
glass simply of phosphate of lime, which he considers 
will prove very valuable. It is not attacked by hydro¬ 
fluoric acid. 

No 12, November 20, 1879. 

Chemical Nomenclature.— M. Dulaurier.— In the 
author’s system every element is to be represented by a 
consonant, whilst the number of molecules present in any 
compound is to be expressed by the vowels. Carbonic 
acid is xeka ; ammonia, zodre, &c. 

The article on the opposition between modern chemistry 
and the scholastic system is continued, as also M. J. 
Plateau’s paper on the superficial viscosity of liquids. 

journal de Pharmacie et de Chimie. 
November, 1879. 

The Ferment of Carica Papaya.—A. Wurtz and E. 
Bochut.—Already noticed. 

Adion of Hypochlorite of Lime upon the Propylic, 
Butylic, and Amylic Alcohols.—J. Regnault and E. 
Hardy.—The authors investigate what are the chlorinised 
compounds resulting from the treatment of each of these 
three alcohols in an isolated state with the hypochlorite 
and hydrate of lime according to the method of Soubeiran. 
The resistance of the alcohols to the adion of chlorine is 
the greater according as they belong to a more advanced 
term of the series. 

Bark of Pala Mabi.—M. Planchon.—This paper is 
chiefly of a botanical pharmaceutical charader. 

Memoir on the Tritungstates.—Jules Lefort.—The 
tritungstates are not very stable, a charader which dis¬ 
tinguishes them, on the one hand, from the bitungstates, 
and, on the other, from the quadri- or meta-tungstates. 
The author has discovered the neutral tungstates, bi-, 
tri-, and quadri-tungstates of the sesqui-oxides. 

The Elimination of Bromine from Bromo-citra- 
conic Acid, and a New Organic Acid.—E. Bourgoin. 
—This acid differs from citraconic acid by possessing two 
equivalents less of hydrogen. 

Oxidation of Formic and Oxalic Acids by Ara- 
moniacal Oxide of Copper.—Paul Cazeneuve.—The 
produd obtained is the ammoniacal carbonate of copper, 
similar to that obtained by Favre. The author is extend¬ 
ing his researches to more complex acids. 

Acftion of Digestive Ferments Employed in the 
Treatment of Dyspepsia.—M. Vulpian.—This paper 
is of a medical rather than of a chemical charader. 

Verhandlungen des Vereins zur Beforderung dcs 
Gewerbfleisses. Odober, 1879. 

This issue contains the new German regulations con¬ 
cerning the transport of explosives. The substances in¬ 
cluded are gunpowder and blast'ng-powder; nitroglycer n 
and its preparations ; nitrocellulose, especially gun-cotton ; 
explosive mixtures containing chlorates and picrates; ful¬ 
minating silver and mercury and their preparations. Ex¬ 
plosives can be sold only to persons whose good reputation 
is known to the dealer, or who can produce satisfactory 
testimonials from the local authorities. 

Chemical Notices from Foreign Sources. { 



Chemical News. ] 
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Chemiker Zeitung. 
No. 43, 1879. 

The Kurtz Process for the Manufacture of Nitro¬ 
glycerin.—Not suitable for abstraction. 

No. 45. 

H. Hugershoff, of Leipzig, has introduced crucible- 
tongs with porcelain blades. 

No. 46. 

Preparation of Litmus as an Indicator.—M. 
Kretschmar.— Commercial litmus, ground very fine, is 
extracted with cold water till almost exhausted, and the 
extract is evaporated down with pure quartz-sand. 
During the evaporation hydrochloric acid is added till the 
liquid, after escape of the carbonic acid, appears strongly 
red. The brownish red dry powder thus obtained is 
ground up, and washed first with hot and then with cold 
water upon large smooth filters. The first washings are 
a dirty brown-red, and turbid. The water then passes 
through clear, and finally becomes a vinous red. The 
residue on the filter is perfectly dried on the water-bath. 
For use, a larger or smaller quantity is placed upon a 
filter, covered with hot water and a few drops of ammonia, 
and washed till the sand is exhausted. The filtrate is 
acidified with a few drops of very dilute sulphuric acid 
and then neutralised. 

Alizarin Blue.—G. Auerbach.—The author gives 
analytical details in confirmation of a former paper. 

Compounds obtained from Animal Tar.—Dr. H. 
Weidel and G. L. Ciamician.—Animal oil freed from 
bases contains as main products the nitriles of butyric, 
valerianic, capronic, capric, palmitic, and stearic acids, 
as well as pyrrol, homopyrrol, and dimethyl-pyrrol. 

No. 47. 

The Relation of the Litre to the Kilogramme.— 
For practical purposes the litie is defined as that space 
which is taken up by a kilo, of water weighed at 150 C:, 
and at a mean barometric pressure of 760 m.m. 

A New Alkalimetric Indicator.—Dr. E. Freise.— 
The author proposes an extract made by digesting 50 
parts of the best rasped logwood with 1000 parts of dis¬ 
tilled water at 40° for a day, and filtering rapidly. 

C. H. Wolff’s Colorimeter.—The principle of this 
instrument is the production of an increase or decrease 
in the depth of the stratum of liquid under examination 
until it appears equal in intensity to a standard. 

Chemical Nomenclature.—G. Auerbach.—The author 
complains that one and the same name is oiten applied to 
two or more distinct chemical compounds. He asks also 
by what right is the name ccerulein given to a dye which 
dissolves in alkalies with a green colour, and which dyes 
mordanted tissues a beautiful green. 

New Tanning Materials.— Dr. A. Schottky.—Th 
author calls attention to the bark of the red and the wl i e 
mangrove, and especially to that of the mahogany tiee, 
which contains from 28 to 32 per cent of tannin. 

La Correspondance Sdsntijique. 
October 14, 1879. 

On Telegraphic Lightning Conductors.—W. H. 
Preece.—From an English source. 

Spurious Oidium Americanum in the Vineyards of 
France.—A biological paper. The author points out the 
distinctions between the Oidium Americanum and other 
vineyard pests, such as the Erineum. 

Induction and Thermodynamics.—M. de Mertens.— 
A historical summary. 

Chronicle of the EleCtric Light.—M. Ch. Varey.— 
The author maintains that for equal quantities of light the 
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Jablochkoff burner is more economical than gas by 50 to 
80 per cent. 

Popular Astronomy.—M. Camille Flammarion.—The 
nature of this letter may be understood from its title. 

November 4, 1879. 

Transmissibility of Rabies from Man to the 
Rabbit.—Human saliva is found perfectly capable of 
propagating this disease. 

Transportation of Motive Power.—E. Venelle.— 
An account of the progress made towards the transmis¬ 
sion of power by means of electricity. 

The New Chloride of Calcium Battery.—M.Alf. 
Niaudet.—See p. 240. 

Le Textile de Lyon. November g. 

M. A. Perrett gives a tabular statement of the loss sus¬ 
tained by silks of different growths in the removal of the 
“ gum.” 

M. Jules Imbo describes the various attempts made to 
produce an artificial silk or to coat the fibre of China 
grass with a solution of silk waste. The latter operation 
is to a very considerable extent successful. 

Reimann's Fdrber Zeitung, 
No. 41. 

A railway official is said to have died from blood- 
poisoning in consequence of having passed a thread of red 
woollen yarn through a blister on the sole of his foot. 
Dr. Reimann points out the improbability of the story. 

No. 42. 

This issue is chiefly devoted to accounts of the Arnheim 
and Berlin Exhibitions. 

No. 43. 

A piece of English calico, according to the Wollen- 
gewerbe, is said to be composed of r— 

Cotton ..   53'o 
Alumina.  26-0 
Starch . i2-o 
Fatty matter. 25 
Magnesium chloride . 2-o 
Zinc chloride. i-5 
Calcium chloride. o'5 
Water . 2^5 

Cachon de Laval is said to be capable of spontaneous 
ignition, which Dr. Reimann sees reason to doubt. 

The cochineal harvest in the Canary Islands has suf¬ 
fered greatly from unseasonable rains. 

No. 44. 

In addition to a number of dyeing receipts, this number 
gives an article cn the signification of patents, and 
accounts of the Exhibitions at Berlin and Arnheim. 

Die Cltemische Industrie. 
No. 10, October, 1879. 

Extraction of Sulphur from Sulphurous Acid and 
Hydrogen Sulphide.—J Stingl and Th. Morawski.— 
Taken from the Journal fur Praktische Chemie, vol. xx., 
p. 76. 

Examination of Commercial Samples of Albumet. 
—Cordillot dissolves the samples in 40 parts of water, 
and notes the quantities of matters remaining insoluble 
and the consistence of the liquid. He pronounces the 
Russian blood albumen the best. 

Researches on the Colouring Matters of Garancin. 
—A. Rosenstiehl.—An examination of pseudopurpurin. 

Chemical Notices from Foreign Sources. 
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Royal Institution of Great Britain. 

purpurin, purpurin-hydrate, alizarin, garancin-orange 
(munjistin), purpuroxanthin, and hydropurpuroxanthin. 

A. E. Merz proposes to make up pigments with a mix¬ 
ture of 24 parts of glue (isinglass), 534 parts glycerin, 
208 water, 208 parts wax, 12J ammonia, and 12J resin. 

Bulletin de la Societe d'Encouragement pour VIndustrie 
Nationale. 

No. 69, September, 1879. 

This issue contains no chemical matter, 

MISCELLANEOUS. 

Royal Institution of Great Britain, — General 
Monthly Meeting, Monday, December 1 ; the Duke of 
Northumberland, LL.D., D.C.L., Lord Privy Seal, Presi¬ 
dent, in the chair. Miss Henrietta Maria Adair, Edward 
Greenhill Amphlett, Esq., M A., Henry Fearnside, Esq., 
M.B., F.R.C.P., Major Edward Smith Gordon, R.A., 
and Thomas Henry Sanderson, Esq., were eledted mem¬ 
bers. The following are the arrangements for ledtures 
before Easter, 1880:— 

Christmas Lectures. 
Professor Tyndall, D.C.L., F.R.S.—Six Ledtures on 

Air and Water; on December 27 (Saturday), 30, 1879; 
Jan. 1, 3, 6, 8, 1880. 

Prof. Edward A. Schaffer, F.R.S.—Ten Ledtures on the 
Physiology of Muscle; on Tuesdays, Jan. 13 to March 
16. 

H. Heathcote Statham, Esq.—Two Ledtures on Modern 
Architecture since the Renaissance; on Thursdays, Tan. 
15 and 22. 

Prof. Dewar, M.A., F.R.S.—Eight Ledtures on Recent 
Chemical Progress; on Thursdays, Jan. 29 to March 18. 

Prof. T. Rupert Jones, F.R.S.—Three Ledtures on 
Coal; on Saturdays, Jan. 17, 24, 31. 

Prof. Ernst Pauer.—Three Ledtures on Handel, Sebas¬ 
tian Bach, and Joseph Haydn. With Musical Illustra¬ 
tions. On Saturdays, Feb. 7, 14, 21. 

Four Ledtures, on History of Literature, on Saturdays, 
Feb. 28, March 6,13, 20. 

The Friday Evening Meetings will begin on January 16, 
at 8 p.m. Prof. Dewar, F.R.S., will give a discourse 
(Studies on the Eledtric Arc) at 9 p.m. Succeeding dis¬ 
courses will probably be given by Dr. W. B. Carpenter, 
Prof. J. Marshall, Dr. Huggins, Mr. W. H. Preece, Rev. 
H. R. Haweis, Mr. F. J. Bramwell, Mr. H. N. Moseley, 
Dr. C. William Siemens, Profs. Tyndall and Huxley, 
Lord Reay, Mr. G. J. Romanes, M. Lecoq de Boisbau- 
dran, Mr. W. H. Pollock, Prof. Frankland, Mr. H. H. 
Statham, Mr. W. Spottiswoode, and Mr. Warren De la 
Rue. To these meetings members and their friends only 
are admitted. 

MEETINGS FOR THE WEEK. 

Monday, 8th.—Medical, 8. 
- Royal Geographical, 8.30. 
—— London Institution, 5. 

— Society of Arts, 8. (Cantor Ledture). “Chemistry 
of Bread and Bread Making,” Dr. Graham. 

Tuesday, 9th.—Civil Engineers, 8. 
- Photographic, 8 

Wednesday, 10th.—Society of Arts, 8. 
—— Microscopical, 8. 

Thursday, nth.—Royal, 8.30. 

- Royal Society Club, 6.30. 
Friday, 12th.—Astrjnomical,8. 
- Quekett Club, 8. 

Saturday, 13th. Physical, 3. “ A New Form of Resistance Balance 
for Comparing Standard Coils,” J. A. Fleming, 
D.Sc. “ The Graduation of Prof. Hughes’Sono- 
meter,’ J. H. Poynting. “A Dispersion Pho¬ 
tometer,” W. E. Ayrton and J. Perry. “The 
Value of <g’at Tokio, Japan,” W. E. Ayrton and 
I. Perry, 

Just published, in one vol., 8vo , illustrated price 15s. 

OIZING and MILDEW in Cotton Goods. 
^ By G. E. Davis, F.C.S.; C. Dreyfus, Ph.D.; and P. Hol¬ 
land, F.C.S. 

Manchester: PALMER and HOWE. London : SIMPKIN and CO. 

TO INVENTORS AND PATENTEES. 

ID E. FARRANT and Co., Dextrine Manu- 
faCfurers, Gorton Gum Works, Manchester, are prepared to 

undertake the manufacture of any Chemical or Foods Speciality, or to 
furnish assistance (if required) with ample and superior accommoda¬ 
tion, with steam-power, to any inventor or patentee desiring to 
manufacture. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS. 

'The Combustion of Sulphuretted Hydrogen, 
and its manufacture into Oil of Vitriol. 

This apparatus has been successfully working for a series of years 
at the Chemical Works, Frizinghall, nr. Bradford (Messrs. Hunt and 
lllingwoith’s), the perieCting of which was the result of an incalcu¬ 
lable amount of study on the parr of the proprietors. 

It is necessary, ior the thorough and efficient working of the Plant 
to adopt as well their improved Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
the process:— 

The executors of the late Mr. Wm. Hunt, Mess's. HUNT and 
GORLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire ; 

Or Mr. THOS. ILLINGWORTH, Iikley, Yorkshire. 

gERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11 to 5 a.m. and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government andother 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and PraCtic. 1 Investigations connected with 

Patents, &c., conducted. 
Prospectuses and lull particulars on application to Prcf Gardner 
_at Berners College. 44, Berncrs-street W. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Collections of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sections 
ol Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
Appaiatus, and Materials. Also Implements and Appliances for 
practical work in Geology and Mineralogy. 

Post free on application to JaMES R. GREGORY, Geologists, 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square. 
London. ’ 

Oilicates of Soda and Potash in the state ox 
Soluble glass, or in CONCENTRATED SOLUTION of first 

quality, suited for the manufacture of Soap and otter ourposes 
supplied on best terms by W. GOSSAGE and Sons, Soap 
Works, Winnes, Lancashire. 

London Agents, COSTE and Co., 19 and 20, W ater Lane, Tower 
Street E.C., who hold srock ready for delivery. 

TO CHEMICAL MANUFACTURERS AND OTHERS 
REQUIRING WOf KS, WITH SeACE FOR WASTE. 

TOBE LET OR SOLD.—The Marsh Works 
at Bagillt, bounded on one side by the London and North 

Western Railway, and on the other by the navigable River Dee, and 
in close proximity to collieries. For Chemical Works the situation 
is most desirable, as prevailing winds carry smoke over the estuary 
of the Dee. Application to be made to Newton, Keates, and Co. 
Liverpool, or to Mr. George Lake, Elm St., Water St., Manchester. 

TO CAPITALISTS REQUIRING A GENUINE TRADE"" 
INVESTMENT. 

'The Executors of the late Mr. A. W. Pashley, 
Artificial Manure Manufacturer, are prepared to treat with any 

Gentlemen for the Sale by Private Contract of all the land, business 
premises, extensive plant, goodwill, and stock in trade of the well- 
known “ Waveney Valley Chemical Works,” at Haddiscoe, Norfok. 
1 here are about 11 acres of land now letting at £35 per year, and the 
whole of the premises and plant are in first class order. The stock, of 
which there is a large quantity, is now being worked up preparatory 
to the commencement of the manure season. A very large and suc¬ 
cessful trade has been carried on for about ten years. None but 
principals treated with. For further particulars apply to Messrs. 
Chittock and Woods, Bank Street, Norwich; or to Mr. G. O. Lyns, 
Harleston, Norfolk, the Solicitors to the Executors. 
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THE PERIODIC LAW OF THE CHEMICAL 

ELEMENTS. 

By D. MENDELEEF. 

(Continued .from page 268.) 

The metallic character appears more clearly in the 
members of the even series, while the corresponding 
members in the odd series rather possess acid properties. 
Thus there is a marked difference between V, Nb, and 
Ta of the even series in the fifth group and P, As, Sb, and 
Bi, although they all give an oxide corresponding to 
R2O5 ; further, the first-named give acids less energetic 
than the latter. The members of the even series do not 
give, as far as is known, any hydrated or volatile metallo- 
organic compounds like the corresponding members in the 
odd series. As, among the odd elements, Zn, Cd, As, Sb, 
Se, Te. Br, I, Sn, Pb, Hg, and Bi can form, in a general 
way, metallo-organic compounds, we can foresee with 
certainty that the elements In and Tl, comprised amongst 
those which have just been cited, will also give metallo- 
organic compounds, such as InAe3 and TlAe3. Up to 
the present time there is no member of the even series of 
the higher groups which has formed a metallo-organic 
compound. The attempts made by Buckton, Cahours, 
&c., to prepare TiAe4 by means of TiCl4 have not suc¬ 
ceeded, in spite of the great analogy between TiCl4, 
SiCl4, and SnCl4. If, then, the even elements should give 
any metallo-organic compounds, these compounds would 
behave in an altogether different manner to the metallo- 
organic bodies already known, for the same reason that 
the hydrogenated compounds of Pd, Cu, Nb have not the 
same properties as the corresponding compounds of the 
odd series. It would be difficult to obtain volatile com¬ 
pounds of hydrogen and ethyl with Zr, Nb, Mo, W, and 
Ur. 

It might seem that the estabhshment of the second 
series would be in opposition to the general division into 
odd and even series, because the members of this even 
seiies (Li, Be, B, C. N, O. F) possess acid properties, give 
hydrogenous and metallo-organic compounds (BAe3, 
CAe4=CgH2o. NAe3, OAe2, FAe), and some of them arc 
gaseous, that is to sav, that they behave like the odd ele¬ 
ments. But in any case, it is necessary to remark, rela¬ 
tively to this series: xst. That it is not connected with 
the eighth group like the other even series are ; 2nd. That 
the difference between the atomic weights of elements of 
this series and the corresponding atomic weights of the 
following series is about 16, while the difference for all the 
other series is from 24 to 28. The difference between the 
atomic weights of the successive even series is about 46, 
whilst the elements of the second and fourth series have 
only a difference in their atomic weights of from 32 to 36. 

Li Be B C N O F Na Mg A1 Si P S Cl 
K Ca „ Ti V Cr Mn Cu Zn „ „ As Se Br 

Difference 32 31 „ 36 37 36 36 40 41 „ „ 44 46 45 

In this manner the apparent anomalies are explained, 
and the fundamental idea that we have conceived con¬ 
cerning the dependence between the properties of the 
elements and their atomic weights is but confirmed by 
these observations. For, since there exists another 
difference in the atomic weights, the reciprocal relation 
between the properties of the elements should also be 
different. 

The elements of the second series should not have any 
properties coinciding with those of the elements in the 
fourth series, except when they would have atomic weights 
less than those which they really possess. These differ¬ 
ences are still noticed between Na and Cu, Mg and Zn ; 
but they disappear when we compare P and As, S and Se, 
Cl and Br, elements whose differences of atomic weights 
and properties remain within ordinary limits. It is because 
of these differences noticed amongst the elements of the 
second series that I distinguish them by the name of 
typical elements. We can add Na and Mg to them, inde¬ 
pendently of H, for reasons which have been mentioned 
above. 

If we compare the reciprocal relations of the other 
analogues with the relations that the compounds of the 
homologous series have amongst themselves, we see that 
the typical elements correspond to the initial members of 
the homologous series, which, as we know, do not possess 
all the properties of the higher homologues. In the same 
manner the initial members (H20 and CH40) of the 
alcoholic series C«H2» + 20 possess many properties 
peculiar to themselves, which disappear in the higher 
members. 

From what precedes, appertains the isolated independent 
position of hydrogen, which has the lowest atomic weight. 
From the nature of the saline oxide H20 and the salts HX, 
it ought to belong to the first group ; the nearest analogue 
of hydrogen is sodium, which should be placed in an 
odd series of the first group. Cu, Ag, and Au are very 
distant analogues of H. All the five give compounds 
corresponding to RO and R202 (H20, Na202)* Cu202, 
Ag202, and Au202). If oxide of copper at the minimum 
of oxidation is represented by CuO, it is also necessary to 
represent the preceding peroxides by RO, NaO, AgO, 
AnO. It is true that CuO forms salts corresponding to 
CuX2, while the peroxides, such as AgO,f do not give, as 
far as is known, any salts of this kind. However, Ni, 
which immediately precedes Cu in the system, and Pd, 
which immediately precedes Ag, have an analogous dif¬ 
ference; Ni gives no salts like NiX4, while Pd forms salts 
like PdX2, although they are not very stable. 

Further, we notice, in each even series, from the first 
group to the eighth, an increase in the quantity of oxygen 
which can enter into combination with an element; in the 
series of the eighth group this faculty diminishes as the 
atomic weight increases (see above), and it attains its 
minimum for Cu, Ag, and Au; from thence (for Zn, As, 
for Cd, In, for Hg, Tl) it commences to increase. There¬ 
fore Cu, Ag, and Au, as is shown in the second table, 
occupy two places, one in the first group and the other in 
the eighth ; in the lower forms of combination they cor¬ 
respond to H and Na (first group). This analogy is above 
all evident in Ag, which needs no other explanation ; the 
analogy of the compounds of suboxide of copper and sub¬ 
oxide of gold with the compounds of oxide of silver is 
quite as certain ; the comparison of the properties of 
CuCl, AgCl, and AuCl, afford sufficient proof. In spite 
of a great analogy between the compounds HX and NaX, 
there exists between the first and the last a series of dif¬ 
ferences well known to everybody; it calls to mind the 
differences between carbonic acid and the higher homo¬ 
logues (glycolic acids), which are analogous to it in many 
respedts. 

As a noticeable example of the analogy between the 
compounds of H, Na, and Cu (as suboxides), Ag and Au (also 
as suboxides), I will give a table of their volumes. (See 
next column.) 

We see that the corresponding members have very 
nearly equal volumes. Li and K, on the contrary, have 
in the same form of combination different volumes. It is 
in this manner that the volume of LiCl = 2i, of KC1 = 37 

* It is known that K gives a peroxide KO,. It would be interesting 
to further the study of peroxide of lithium, to decide whether it* 
formula is LiO, and if it has not basic properties, even in a small 
degiee. AgO should also be studied in this respedt. 

+ We know that I, in reacting on peroxide of sodium,forms Na-OL, 
which has a composition analogous to that of Cu20Cl3. 
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Density. Volume. 

HC1 . i’27 29 
NaCl.2-16 27 
CuCl.3-68 27 
AgCl.5-55 26 
AuCl.9'3 ? 25 

Volume. Volume. Volume. 

Na2C03 .. 43 H20.. .. 20 H2S04 .. 53 
Ag2C03 .. 46 Na20 .. 21 Na2S04.. 54 

Ag2S04 .. 58 
HN03 .. 41 NaHO .. 19 
NaN03 .. 39 Cu20 .. 25 NaC103 .. 46 
AgN03 .. 39 Ag20 .. 28 AgC103 .. 44 

of LiN03 = 2g, of KN03 = 48, of Li2S04 = 50, of K2S04 = 66. 
The compounds of K have greater volumes (and a con¬ 
stantly less density) than the corresponding compounds 
of Na or Li. 

(To be continued.) 

ON THE NORMAL PARAFFINS. 

Part III.* * * § 

By C. SCHORLEMMER, F.R.S., 
Professor of Organic Chemistry in Owens College, Manchester. 

The isomeric monochlorides, obtained from the normal 
paraffins existing in petroleum, yield by the abstraction of 
hydrochloric acid a mixture of olefines, one portion of 
which readily combines with hydrochloric acid in the cold, 
whilst the other unites with it only on heating.} 

The chlorides formed in the cold boil with partial de¬ 
composition and at a lower temperature than the others, 
which distil without undergoing any change, and have the 
general formula— 

CH3—CHC1—C»H2»+I.+ 

They are therefore defined from the olefines of the series— 

CPI2=CH—+ 

Similar results have been obtained by Le Bel.§ 
The constitution of the olefines combining with the 

acid in the cold is not yet known. They are possibly not 
derived from normal paraffins, but from isomerides, which 
cannot be separated from the former by distillation. On 
the other hand, their formation can also be explained 
without making this assumption. This question can only 
be decided by using an absolutely pure paraffin.jj 

For this purpose normal hexane from mannite was 
selected, which possibly might yield three isomeric mono¬ 

chlorides :— 

(x.) CH3—ch2-ch2—ch2— ch2—CH2C1 
(2.) CH3—CH2-CH2—CH2—CHC1—CH3 
(3.) CH3—CH2—CH2— CHC1—CH2—ch3. 

The formation of the first two has already been proved. IT 
The following seemed capable of determining whether 
the third is also produced. By the abstraction of hydro¬ 
chloric acid three hexylenes might be formed :— 

Butyl-ethylene— 
CH3-CH2—CH2—CII2—ch=ch2 

M ethyl-propyl-ethylene— 
CH3—CH2—CH2—CH—CH—CH2 

Diethyl- ethylene— 
CH3—CH2—CHr-CH—CH2—CH3. 

The first of these does not combine with cold hydro¬ 
chloric acid ; the second is the hexylene obtained from 
secondary hexyl iodide.If Le Bel and Wassermann have 

F^Abstradt of a Paper read before the Royal Society, November 20, 

1879. 
f Journ. Chem. Soc , 1873, p. 319. 
t Morgan, ibid., 1875, p. 301. 
§ Bull. See. Chim. (2), xxviii., p. 46o. 
|| Journ. Chem. Soc., 1875, p. 306. 
If Hecht, Deut. Chem. Ges. Ber., xi., p. 1152. 

found that cold hydrochloric acid has no aCtion on it, from 
which it follows that, if normal hexane from mannite 
yields a hexylene combining with hydrochloric acid in the 
cold, it could only be diethyl-hexylene, which could be 
easily identified by conversion into ethyl-propyl carbinol 
and oxidising it, when only propionic acid should be 
formed. 

This was my programme; the results were, however, 
quite unexpected. 

The hexylene obtained by decomposing the hexyl 
chlorides was left in contadt with cold fuming hydrochloric 
acid for some weeks. The whole of it combined, and the 
hexyl chloride thus formed boiled constantly and without 
the least decomposition at 1240 to 1250. It was converted 
into the alcohol, which on oxidation yielded only acetic 
acid and butyric acid, and consequently is methyl butyl 
carbinol. We have therefore the remarkable fadt that two 
hexanes exist, which must be regarded as normal com¬ 
pounds, and therefore, according to our present theory, to 
be identical. This is, however, not the case. I have al¬ 
ready, in my first paper, pointed out some other differences 
existing between the two hexanes, but left the question 
open whether these are caused by impurities contained in 
the hexane from petroleum, or whether we have here a 
case of fine isomerism, for which an explanation has to be 
found.* I believe the results of my present research 
speak strongly in favour of the latter view. 

For several reasons I am inclined to believe that petro¬ 
leum consists chiefly of an inextricable mixture of isomeric 
and homologous paraffins, in which, however, the normal 
hydrocarbons preponderate. This would certainly explain 
why it is so difficult to isolate from it bodies having a 
constant boiling-point,f but not the differences exhibited 
by the two hexanes. 

A combination of these researches has already been 
commenced. My friend Thorpe, who has made the most 
interesting discovery that the terebinthinate exudation of 
Pinus Sabhiiana contains a large quantity of normal 
heptane,}: has kindly offered me to join him in the che¬ 
mical investigation of this hydrocarbon. At the same 
time we shall compare it with other “ normal ” heptanes 
from different sources. 

ON THE ACTION OF NUCLEI IN PRODUCING 

THE SUDDEN SOLIDIFICATION OF 

SUPERSATURATED SOLUTIONS OF GLAUBER'S 

SALT.§ 

By CHARLES TOMLINSON, F.R.S. 

In this paper the author states the general conclusions at 
which he has arrived since resuming the study of this sub¬ 
ject two years ago.|| The remarks that are made refer to 
solutions of the typical salt, sodic sulphate, in the propor¬ 
tions of 6 of salt to 3 of water. 

In his first two papers on supersaturated saline solu¬ 
tions^! a nucleus is defined as a body that has a stronger 
adhesion for the salt, or for the liquid of a solution, than 
subsists between the salt and the liquid. Many examples 
are given in which oils, fixed and volatile, alcohol, ether, 
&c., spreading on the surface of the solution, lead to the 
separation of salt and the solidification of the solution ; 
while if such liquids, instead of spreading, assume a 
lenticular form, they become inactive, and by shaking the 
flask with a circular motion are dispersed through the 
solution in numerous globules, without any immediate 
nuclear action. 

* Phil. Trans., vol. clxii , p. 119. 
t Journ. Chem. Soc., 1875, p. 306. 
| lend., 1879, p. 2,6. 
§ Abstract ol Paper read before the Royal Society, November 20 

1879. 
|| Proc. Roy. Soc., vol. xxvi., p 523. 
IT Phil. Trans., 1868 and 1871. 
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There are several circumstances which favour the adtion 
of these liquid nuclei, such as (1) chemically clean flasks 
and solutions, so as to maintain (2) the surface-tension of 
the solution as high as possible, in order to spread the 
oils ; (3) bright and clear weather, with strong evaporative 
force. Under such conditions the oils, &c., usually form 
films with nuclear adtion. 

But it has been shown that in closed flasks, with special 
precautions against the entrance of particles from the air, 
the oils, &c., may be made to spread on the surface of 
these solutions without any nuclear effedt. 

The author was led to make a number of observations 
daily, during some months, on the adtion of a freshly- 
distilled volatile oil on solutions of sodic sulphate, and 
found that during certain winds the oil was active, and 
that while other winds prevailed it was passive.* 

It was clear, then, that during some winds a force was 
present in the air which rendered the oil adtive; while 
during other winds, the force being absent, the oil remained 
passive. He succeeded in identifying this force with 
ozone ; and the point now to be determined is, what is 
the peculiar fundtion of ozone in rendering oils, &c., adtive, 
as nuclei ? 

It is evident, from the behaviour of ozone on volatile 
oils exposed to its influence, that its adtion is an oxidising 
one, diminishing their cohesion, just as rust weakens the 
cohesive force of the particles in a bar of iron. 

The effedt which ozone produces quickly on a volatile 
oil is produced slowly on the same oil by long keeping. 
Its cohesive force is so far weakened, if not destroyed, 
that a drop of it on the surface of a solution no longer 
tends to assume the lenticular form, or to disperse in 
globules through the solution. Under such circumstances, 
since oil adheres much more strongly to salt than to 
water, and the supersaturated solution, being a highly 
charged system, capable of yielding to a force that is 
exerted in the right direction,f such an oil is capable of 
adhering to and separating a portion of the salt, and the 
adtion, once begun, is propagated rapidly, until the whole 
solution is solid. 

The adtion of a foreign nucleus introduced into the cold 
solution from without, is to determine the formation of 
the ten-atom or normal salt; but if a solid body be boiled 
up with the solution, and the covered flask be left to cool 
to temperatures about and below 40° F., the modified or 
seven-watered salt will be found clustered about the solid 
body. An explanation of this may be found in the be¬ 
haviour of the salt while undergoing solution. Suppose 
the flask to contain 6 parts of the crystallised, not 
effloresced, salt and 3 of water. If the heat be applied 
too strongly the salt gives up its water of crystallisation, 
and the anhydrous salt is thrown down, and produces 
violent bumpings of the flask. But if the heat be kept 
below the temperature of maximum solubility of the salt 
(about 93° F.) until the whole of it is dissolved, the solu¬ 
tion may be raised to the boiling-point and also be cooled 
down in covered vessels to about 40° F. without any sepa¬ 
ration of salt. The anhydrous sale now appears to be in 
solution,^ and a solid body previously heated in the solu¬ 
tion forms a portion of it, or rather a portion of the flask, 
and may be regarded as a prolongation of its sides. 
Under a proper reduction of temperature, crystals of the 
seven-atom salt will cluster about such a body, but it can¬ 
not be said to exert any adtive nuclear fundtion. It was 
pointed out by Ziz, as long ago as the year 1809, that 
solid bodies boiled up with the solution are inadtive; and 

* These observations were made at Highgate; others by the sea¬ 
side are described in P>oc. Roy Soc., No. 196. 

+ See a Paper On the Fundtion of the Sides of the Vessel in 
maintaining the State of Supersaturation.” Proc. Roy. Soc., vol. 
xxvii., p. 189. 

t See Chemical News (vol. xx., pp. 267 and 277). In Wiillner’s 
experiments on the elasticity of steam, when sodic sulphate was 
added to the water, the diminution in the elasticity was found to be 
proportional to the quantity of dry salt in solution at temperatures 
from to° to 100° C. At the point of maximum solubility of the salt 
no molecular change occurred, or it would have impressed itself on 
the curve which represented the elasticity of the steam. 

the author has found them to be so when put into the hot 
or warm solution, and left till cold; and that oils and 
other liquids, boiled or heated with the solution, become 
equally inadtive. Several observers, who have more or 
less recently worked on the subjedt before us, have not 
attended to this condition, and hence, obtaining negative 
results, have declared that the oils, &c., have no nuclear 
adtion under any circumstances. 

If, however, a nucleus from without be introduced into 
the cold solution, a nucleus that is capable of adhering to 
the salt and not to the water of the solution, a molecule 
of the anhydrous salt is thereby set free, and, in the very 
adt of separating, 10 atoms of water enter into combina¬ 
tion, and thus determine the solidification of the whole of 
the solution in the form of the normal salt.* 

If the nucleus fail to catch one of these saline mole¬ 
cules, as it were, in the nascent state, but disperses through 
the solution, its effedt is to lessen the adhesion between 
the water and the salt, and a portion of the seven-atom 
salt is liberated (mostly at the bottom of the vessel, where 
the solution is richer in salt) provided the temperature be 
not too high : this effedt is also produced by cold alone. 

If an essential oil, which adts as a nucleus in deter, 
mining the formation of the normal salt, be submitted to 
distillation, the distillate re-assumes its cohesive force, 
and when added to the solution is no longer adtive, seeing 
that whether in the lenticular form or dispersed in globules 
it has a separate existence of its own, the lens and each 
minute globule being bound up in their own surface ten¬ 
sion, which prevents them from coming into contadt with 
the salt. If, however, the drop of oil spread out into a 
film upon the surface of the solution, the cohesion is so 
far weakened that adhesion between it and the salt be¬ 
comes possible, separation usually takes place, and large 
crystals of the normal salt mould themselves on the under 
surface of the film. 

If such be the true explanation, it is clear that any other 
force which diminishes or destroys the cohesive force of 
the oil roust confer upon it the same nuclear property. 
Consequently a freshly distilled essential oil, mineral 
naphtha, &c., which are inadtive, become adtive by the 
addition of a little absolute alcohol, ether, and similar 
liquids in which they are soluble. 

The fixed oils which tend to become rancid through age 
are also adtive, and the stearine deposited by them is espe¬ 
cially so. Newly refined fixed oils, which are inadtive, 
become adtive on the addition of a little alkali ; but the 
tendency of potash, soda, and ammonia is to lorm soluble 
soaps with the oils, which mingle with the solution often 
without nuclear adtion. Lime and magnesia are more 
manageable. On mixing the oil with one of these, and 
adding a drop or two to the solution, then inclining the 
flask nearly horizontally, and rotating it slowly on its 
axis, these insoluble soaps adhere to the side and form 
smears, upon which masses of large crystals of the normal 
salt start into existence in a striking manner, and the so¬ 
lution immediately becomes solid, so that on restoring the 
flask to its eredt position a vertical wall appears, with a 
solid mass on one side and an apparently empty space on 
the other. 

Some of the solid and semi-solid fats in their natural 
state, or as they leave the hands of the cook, are admirable 
nuclei. Such are suet, dripping, fat of bacon and ham, 
lard, butter, and some others. But in all cases a freshly 
cut surface adts most effedtually, and a fat that sometimes 
does not adt for hours if cut one way, will adt instantly if 
cut at right angles to the former diredtion. Lard contains 
a good deal of entangled water: this should be driven off. 
The lard when cold sometimes adts better when smeared 
on a clean glass rod than in a small lump. 

The adtion of solid porous nuclei, such as plaster of 

* Lowell noticed that when the transparent seven-atom salt is re¬ 
moved from the solution, it becomes opaque and hot in consequence 
of the fixation of three additional atoms of water. In such caae the 
supersaturated mother-liquor on the surface, and entangled among 
the crystals, produces, in the absence of a nucleus, a crystal of the 
normal salt by evaporation, and this acts as a nucleus. 
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Paris, pumice, &c., in determining the sudden solidifica¬ 
tion of these solutions admits of easy explanation. When 
these bodies are moderately absorptive they adt by sepa¬ 
rating water from the solution ; but when, by exposure to 
heat, their absorptive power is considerably increased, 
they become immediately saturated, not with water, but 
with a portion of the solution itself, and hence there is no 
separation of salt. When such an apparently inactive 
body is exposed to the open air, its absorptive power be¬ 
comes somewhat diminished by access of moisture, and it 
is brought into a condition to absorb more water from the 
solution, instead of the solution itself. In the experiments 
of Mr. Liversidge and others the porous bodies were tho¬ 
roughly heated and dried before they were brought into 
contad with the solution, and this will sufficiently explain 
the negative results obtained by them in their carefully 
conducted experiments. 

The a&ion of nuclei on the supersaturated solutions of 
other salts, such as those of alum, zincic and magnesic 
sulphates, and one or two others, admits of similar 
explanations; but there are peculiarities belonging to 
each which need not at present occupy the time of the 
Society. 

The curious condition of supersaturation was first ob¬ 
served by Dr. Black towards the end of the last century, 
and from that time to the present innumerable notes and 
Memoirs have been written on the subjed. Some ob¬ 
servers who have treated the subjed most elaborately have 
adopted methods which, by the adion of heat and the ex¬ 
clusion of air, have tended to promote the cohesive or 
adhesive force of the bodies examined by them, and ob¬ 
taining only negative results, and always a certain result 
with a crystal of the salt, they have insisted that this is 
the only nucleus. Others, again, have sought for an ex¬ 
planation in some catalytic or other mysterious force ; 
while a third set of observers have declared it to be a 
matter of uncertainty or hazard whether a foreign body 
ads as a nucleus or hot. In reviewing the subjed and 
repeating his experiments in various ways, the author sees 
no reason for withdrawing from the theory which he sub¬ 
mitted to the Royal Society eleven years ago, namely, that 
the adion of nuclei is simply mechanical, and is capable 
of being expressed by the familiar word “ adhesion.” 

of the great cost incurred in colleding and for carriage, 
the system of unchanged water, has of necessity to be 
adopted. It occurred to me to examine a sample of water 
in my possession, which, after being used for eight years 
in a large public aquarium, was quite bright and appeared 
to answer perfedly the requirements of the animals, to 
see how far the nitric nitrogen had accumulated. It was 
inferred that a very large amount would be present as a 
result of the oxidation of the organic matter thrown off 
by the animals, or left in the water in the form of uneaten 
and unremoved dead food. As anticipated, a very large 
excess over what exists in adual sea-water fre-h from the 
ocean was deteded and the following figures will show 
the difference between the aquarium-water and sea-water 
taken about the same date from Brighton, and which 
fairly represents the amount present naturally in sea-water. 

Nitric Nitrogen. 
Parts per 100,000. 

Recent sea-water. 0 0325 
Aquarium-water . 120498 

In all well-stocked aquaria the number of liv ng animals 
of a large size in relation to the bulk of water is greatly 
in excess of what exists in Nature ; and the food of such 
animals kept in confinement instead of being produced in 
the water in which they live is received from an outside 
source in the shape of food formed in the ocean. The 
nitric nitrogen is formed in aquaria faster than it is re¬ 
moved by vegetation, which is usually limited to conferva, 
and so it accumulates. 

ON THE VAPOUR-DENSITIES OF 

PEROXIDE OF NITROGEN, FORMIC ACID, 

ACETIC ACID, AND PERCHLOR1DE OF 

PHOSPHORUS. 

By J. WILLARD GIBBS. 

(Continued from p. 236.) 

Acetic Acid.—For this substance the densities have been 
calculated by the formula— 

THE ACCUMULATION OF 

NITRIC NITROGEN IN THE UNCHANGED 

WATER OF AQUARIA. 

By H. WILLIAMS JONES, F.C.S. 

In many public aquaria, as at the Crystal Palace and 
Westminster, and also at the very fine one recently 
opened at the Astc n Lower Grounds, near Birmingham, 
unchanged sea-water is employed ; and such water has 
been found by experience to be fit for an almost indefinite 
period for maintaining marine animals in health. The 
principle adopted is to keep the bulk of the water in under¬ 
ground r< aervoirs, and to constantly pump from them a 
fresh supply into the show tanks, the delivery of the 
water bring made through a series of fine jets. The 
great objedt of a constant supply, delivered in such a 
manner, being to force air along with fresh cool water into 
the tanks containing the animals. By that means the 
water is maintained of an almost constant temperature 
and even if temporarily rendered cloudy by the presence 
of decaying fragments of food, &c., the rapid oxidation 
resulting from the air forced in along with the fresh water 
from the jets, soon renders the water quite clear. At 
Brighton and some other places the sea-water is intended 
$p be used for a limited time only, a fresh supply being 
pumped in from the sea as often as required. Since it 
would be impracticable for inland aquaria to be supplied 
even at distant intervals with fresh sea-water, on account 

j 2-073 (D-2-073) 

(4-146-Lj* 
3520— + log/>-11-349, 

t c +273 
(12) 

the constants 3520 and 11-349 being derived from the 
determinations 01 Cahours ana Bineau, which with those 
of Horstmann and Troost are given in Table IV. The 
experiments of Cahours and Horstmann were made under 
atmospheric pressure, those of Horstmann* by the method 
of Bunsen, those of Cahours presumably by the method of 
Dumas. The numbers in the first column of the densities 
observed by Cahours are taken from the twentieth volume 
(1845) the Comptes Rendus, except a few cases dis¬ 
tinguished bv parentheses, which are taken from the pre¬ 
ceding volume (1844). The numbers in the second column 
are taken from his “ Lemons de Chimie generale elemen- 
taiie,” 1856. These numbers seem to be based in part 
upon new experiments, and in part upon a revision of tne 
observations recorded in the Comptes Rendus, the calcula¬ 
tions being carried out to another figure of decimals. 
They are therefore entitled to a greater weight than the 
numbers of the preceding column. 

The agreement of the formula with the numbers given 
in the *- Legons de Chimie” is very good, the greatest 
divergences being o-o8o at 190° and 0-062 at 180°. But at 
igo° the table in the Comptes Rendus agrees precisely 
with the formula, and at 1710 (the next experiment) it 
shows a divergence in the opposite direction. The next 
divergencies in the order of magnitude are —"033, —-036, 
— ■032 at 2190, 231°, 240° respectively. Here the table in 

* Liebig's Annaltn, suppl. vi., p. 65, 
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TABLE IV.—ACETIC ACID. 

Experiments of Cahours, Horstmann, Bineau, Troost. 

Density observed. Excess of ohserved Density. 
Tempera- Pres- Density calc. Cahours. Cahours. 

. ture. sure. by eq. (12). A-- Horst- —*-s Horet- 
C.R. Lecons. mann. C.R. Lecons. mann. 

338 (760) 2-077 2-o8 '00 * * 0 

336 (760) 2-077 2-082 + •005 

327 (760) 2-078 2-o8 2-085 •00 + •007 
321 (760) 2-079 2-o8 2-083 •00 + •004 
308 (760) 2081 2-085 + •004 

3°° (760) 2082 2-o8 •00 

295 (760) 2084 2-083 —-ooi 
280 (760) 2089 2-o8 — -oi 

272 (760) 2-093 2-088 -•005 
254-6 747*2 2 105 2*135 +•030 

252 (760) 2-108 2-ogo — •018 
250 (760) 2-III 2-o8 -•03 

240 I760) 2 122 2-090 - -032 

233*5 752-8 2 I32 2-195 +•063 

231 (760) 2-I37 (2-12) 2101 (-•02) -036 
230 (760) 2-139 2-09 -•05 
2x9 (760) 2-165 2-17 2-132 + •01 -•033 
200 (760) 2-239 2’22 2-248 — -02 + •009 

190 (760) 2 298 2-30 2-378 •00 + •080 

181-7 7497 2-359 2-419 +•060 
180 (760) 2-376 2-438 + •062 

171 (760) 2-466 2-42 -•05 
170 (760) 2 477 2-480 + •003 
165-0 754'1 2'534 2-647 +•113 
162 (760) 2-575 2-583 + •008 
160-3 751-6 2594 2-649 +•055 
160 (760) 2'6oi 2-48 - -12 

152 (760) 2-716 (2-72) 2-727- ('00 + ■011 

150 (760) 2-747 2’75 *00 

145 (760) 2-826 (2-75) (-*o8) 
140 (760) 2-gio 2-go 2-907 — -OX -•003 

i34'3 748-8 3-001 3‘iq8 +•107 

i3i‘3 754 i 3*055 3-070 +•015 
130 (760) 3-082 3-12 3*I05 + -04 -t *023 
128 6 752*9 3*103 3*079 — *024 

•125 (760) 3*x68 3-20 +•03 
124 (760) 3*i85 3'194 + •009 

Bineau. Troost. Bineau. T roost. 
132 757 3*05 (2-86) (-*I9) 
I3° 59 7 2-31 2’ 12 -•19 
130 30-6 2-21 2*10 — *1 I 
129 633 3*°3 (2-88) (-•15) 

36*5 11-32 3-63 3-62 — •ox 

35*o n-ig 3-65 3-64 — -01 
30-0 6 03 3-61 3 60 — -01 
28-0 10-03 375 375 •00 
24-0 575 3-7i 3*7° —-OX 

22-0 8 64 3*82 3 85 + •03 
22 2-70 3*59 356 - 03 
21'0 4-06 3-7o 372 + -02 
20-5 1003 3-86 3‘95 + ■09 
20'0 8*55 3'84 3 88 + -04 
20-0 5*56 3*77 3*77 •t 0 
ig-o 4*00 3‘73 3 75 + •02 

19 2-6o 3-65 3-66 + -or 

12-0 5*23 3*88 3-92 + "O (. 
12 2 44 3-77 380 + •03 

11*5 376 3*84 3 88 + "04 

the Comptes Rendus agrees substantially with that of the 
“ Lemons,” but the experiments of Horstmann show a 
divergence to the opposite direction. In fadt, the three 
columns of observed densities nowhere agree in the direc¬ 
tion of their divergence from: the-formula. 

The somewhat decided differences between the results 
of Horstmann and those of Cahours may be due in part 
to the different methods of observation, especially to the 
entirely different manner of applying the heat and mea¬ 
suring the temperature. Bpt the higher1 v&hxes obtained 

by Horstmann cannot be accounted for by too short an 
exposure to the source of heat, for his experiments were 
made with decreasing temperateres. 

The determinations of Bineau are taken from the same 
sources as those on formic acid, the earlier determinations 
being distinguished as before by parentheses. One of 
these (at 132°) was made by the method of Dumas, the 
other by that of Gay-Lussac. Th« smallness of the 
observed densities appears due to the presence of tyater 
(An acidimetric test gave 2951 jfhfVs bf'acitf1 in 30(3^ 
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TABLE V.—ACETIC ACID. 

Experiments of Naumann. 

Temperature. 

O * 
co 100°. 110°. 120°. i3cr. 140°. 150°. 1600. I85°. 

f Pressure . 393'5 411 432 455 477 498-5 565 

A 
Density calculated 3'39 3'23 3-06 2-go 2-75 261 2-28 

Density observed. 3‘44 3'3i 3-i4 2-97 2*82 2-68 2-36 

„ Excess of density observed.. + •05 -j- *08 + 08 + •07 + •07 + •07 + -o8 

f Pressure. 342'3 3593 3777 398 5 4177 436-5 495 

B H 
Density calculated 3'35 3-i8 3'02 2-85 270 2-57 2-26 

Density observed. 3"37 3*22 3-06 2-89 2-75 2-63 2-31 

, Excess of density observed.. + •02 + •04 + '04 + '°4 + •05 + •06 + •05 

Pressure. 258 382 

C H Density calculated 3-26 2'22 
Density observed. 3'z7 2-25 

„ Excess of density observed.. -•09 + •03 

Pressure .. 232 252 274 287-5 300 335 

D -i Density calculated 3'23 2-87 272 2'58 2'46 2'2r 

Density observed. 3-12 2‘94 2-68 2'54 2-44 2-23 
, Excess of density observed.. — 'ii + •07 -•04 -•04 — '02 “J" *02 

f Pressure . 164 186 197 209 221 232 243 253 269 

E 
Density calculated 3‘53 3-i5 2'97 2'8i 2-65 2-52 2-41 2-32 2-i8 
Density observed. 3-4i 3'°6 2'gi 275 261 2-50 2'40 2-31 2-22 

, Excess of density observed .. — -12 -•09 — -o6 — •06 -•04 — '02 — 'OI — O’l + •04 

Pressure. ,. 149 168 201 

F Density calculated. 3‘5° 3'12 2'62 
Density observed. 3’34 3-01 2-56 

, Excess of density observed .. -•16 — 'ii — '06 

Pressure. 137 156 166-5 180 188 199 2o8’2 23O 

G Density calculated 3'48 3'°9 2'92 2-75 2'60 2-47 2'37 2*17 
Density observed. 3‘26 2-98 2'8l 2'6i 2'50 240 2-29 2'14 
Excess of density observed .. — ’22 — *11 — 'II *14 — '10 -•07 -•08 -•03 

Pressure. 113 13° I38-5 149 157-5 168-2 175 191-5 

H- 
Density calculated 3’42 3'°3 285 2-69 2-55 2-43 2-33 2-15 
Density observed. 3'25 2'94 2-78 2 60 2'47 2-32 2*26 2-13 
Excess of density observed.. -•17 -09 -•07 -•09 — *08 — •11 — "°7 — -02 

Pressure . 80 92 98-5 106 II2'5 Ii7"3 129*2 

T j Density calculated 3'32 291 2'73 2-58 2-45 2'35 2*21 
J Density observed. 3-06 276 2'6i 2-46 2'34 2-27 2’II 

, Excess of density observed.. — ’26 -•15 — •12 — ■12 — 'IX -•08 — 'IO 

Pressure .. .. . 66 777 84 897 93 98 103 no'5 

K 
Density calculated 3-26 285 2 68 2'53 2-40 231 2 24 2‘12 
Density observed. 3’04 2 66 2'49 2-37 2-32 2-24 2-i6 2*11 

_ Excess of density observed .. — '22 -•19 -•19 — *l6 — *08 -•07 -•08 — 01 

other experiments were made with the same apparatus 
which was used with formic acid, and show ever, greater 
regularity in their results than the experiments with that 
substance. Only in one case is the influence of proximity 
to saturation seen, viz., at 20-5° and 1003 rn.m , the pres¬ 
sure of saturated vapour at this temperature being about 
127 m.m.* In the remaining fifteen observations of this 
series, notwithstanding the very low pressures employed 
from 2'44 to 1132), the greatest difference between the 
observations ana tiie formula is 0'04, and the average 
difference o-02. 

The two observations by Troostf were made by the 
method of Dumas, but at pressures very low for this 
method. Toe results obtaintd differ considerably from 
the formula, but not so much as in the case of his experi¬ 
ments at low pressure with peroxide of nitrogen. 

Table V. contains the experiments of Naumann§ on 
acetic acid. These consist of ten series (distinguished by 
the letters A, B, C., &c.) of observations by Hoffmann’s 
method.|| The temperatures of the observations in the 

.* This number is obtained from data given by Bineau by the same 
kind of interpolation which was used for formic acid. 

+ Comptes Rendus, vol. lxxxvi. (1878), p. 1395. 
§ Liebig's Annalen, vol. civ., s. 325. 

II This is a modification of the method of Gay-Lussac, in which 
the heat is supplied by a vapour-bath. 

different series are for the most part the same, so that for 
each temperature we have observations through a wide 
range of pressures. Within each Compartment of the 
table are given in order the pressure of an experiment, 
the density calculated by equation (12), the observed den¬ 
sity, and the excess of observed density, the temperature 
of the experiment being given at the head of the column. 
These experiments, taken by themselves, seem to show an 
effedt of pressure upon the density about one-third 
greater than is indicated by the formula. But the diver¬ 
gences (of which the greatest is 0 26 and the average 
o 085) are not large in view of the fadt that the experiments 
were undertaken rather with the desire of obtaining a great 
number of ob ervations with moderate labour than with 
the intention of attaining the greatest possible accuracy. 

The quantity of acid diminishes somewhat regularly 
from 0^2084 grm. in series A to o-oi85 in series K. The 
volume, which was 154 c.c. in the experiment at 185° in 
series A, diminishes in the successive series, and in the 
same series with diminishing temperature to 69-6 c.c. m 
the experiment at 780 in series K. It is worthy of notice 
that the greatest deviations from the formula occur where 
the liability to error is most serious with respedt to pres¬ 
sure (which was measured without a cathetometer), to 
volume, and to the quantity ofjacid. 
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Far more serious than the absolute amount of these di¬ 
vergences is the regularity which they exhibit. But it 
must be remembered that the observations are by no means 
entirely independent, and many sources of possible error, 
such as the calibration of the tube and the determination 
of the quantity of acid, might affetff the results with con¬ 
siderable regularity. 

Only to a slight degree can the divergences from the 
formula be accounted for by an insufficient exposure to 
the temperature of the experiment. The observations, 
except those at 78°, were made with increasing tempera¬ 
tures, and the greatest divergences from the formula are 
not in the positive direction. Yet the positive divergences 
occur where we should most expedt to find them if they 
were due to this cause, viz., in the series in which the 
greatest quantities of acid were used, and in cases in 
which the temperature seems to have been raised at once 
an usual number of degrees. (See especially the observa¬ 
tion at 120° in series D, and in general the observations at 
185°, which exhibit, if not a positive, at least a diminution 
of negative excess.) In the observations at 78° which 
were the last of each series, and therefore followed a fall 
of temperature from 185°, we find in some cases, especially 
in series G, H, and J, a negative divergence much greater 
than in the other determinations of the same series, and 
which appears to be referable to this circumstance. 

(To be continued.) 

SPECTROSCOPIC INVESTIGATIONS. 

As previous researches of G. L. Ciamician have shown, 
chemically related elements have homologous spedtra; 
that is, the individual spedtra of the elements of any given 
group differ from one another only in having their lines 
displaced towards one end or the other of the spedtrum. 
In the course of a comparative investigation of the spedtra 
of the metals of the alkaline earths, Ciamician has observed 
phenomena which are adapted to furnishing an explana¬ 
tion of these remarkable relations between the spedtra of 
related elements. When the spedtra of the metals of the 
alkaline earths are produced by allowing the indudtion 
spark to pass between the metals (as eledtrodes) with in¬ 
serted Leyden jar in an atmosphere of hydrogen, spedtra 
are obtained which show the homology of the lines very 
beautifully. The spedtrum of magnesium, however, can 
not be compared with the spedtra thus obtained, because 
it dees not contain the less refrangible lines. If the jar 
is removed, or if a weaker battery and a smaller indudtion 
coil is used, all the lines in the red and yellow field in the 
spedtra of calcium and strontium become less intense, and 
spedtra are obtained which are very similar to that of 
magnesium. If the less refrangible part of the spedtrum 
of the group of metals of the alkaline earths—that part 
which is visible only at a high temperature, corresponding 
to a high eledtric tension—is compared with the less re¬ 
frangible half of the complete oxygen spedtrum, it is 
noticed that these two half-spedtra exhibit a remarkable 
similarity (homology). From this it would follow that | 
the spedtrum of the group of the metals of the alkaline 
earths appear to be made up of that of magnesium, and 
of the less refrangible half of the oxygen spedtrum. As it 
is known that the atomic weights of barium, strontium, 
and calcium can be made up of the atomic weight of 
magnesium and of oxygen (24+16 = 40 [calcium], 24 + 4 
X 16 = 88 [strontium] , and 24 + 7 X 16 = 136 [barium], ex¬ 
periments were undertaken to discover whether these 
remarkable relations in the spedtra have any real signifi¬ 
cance. The author has shown that there exists the same 
kind of relation between the spedtra of carbon and of ni¬ 
trogen and that of cyanogen, and between the spedtra of 
carbon and of oxygen and the spedtrum of carbon mon¬ 
oxide, as that observed between the spedtra of magnesium 
and of oxygen and that of the group of the metals of the 
alkaline earths. It can hence be said that in all probability 

the homology of the spedtrum lines of chemically related 
elements depends upon the fadt that, in accordance with 
the regularities in the atomic weights noticed by Men- 
delejeff, the elements of such natural groups consist of 
the same components.—(Wiener Sitzungsberichte, 79, II. 
Abth.)—American Chemical Journal, 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, December 4, 1879. 

Mr. Warren De la Rue, President, in the Chair. 

The following certificates were read for the first time:— 
J. C. Evans, W. H. Glazier, K. W. Hedges, R. Howell, 
J. Hogarth, J. McCarthy, A. K. Miller, W. O. Prosser. 
An eledtion of Fellows was to have been held, but as less 
than forty Fellows were present the ballot could not be 
taken. 

The President expressed a hope that all members 
would endeavour to be present at the next meeting (Dec. 
18), when, if possible, the ballot would take place. 

The following papers were read :— 
“ The Comparative Value of Different Methods of 

Fractional Distillation," by F. D. Brown. When a frac¬ 
tional distillation is carried out on a large scale either or 
both of two well-defined processes can be used. In the 
first, “ washing,” the mixed vapours are passed through 
several layers of liquid obtained by their own partial con¬ 
densation ; in the second, “ cooling,” the mixed vapours 
are partially condensed by allowing radiation to take place 
or bypassing them through a coil kept at a given tempera¬ 
ture. In both processes the liquids of highest boiling 
point are kept back, and a better distillate is accordingly 
obtained. A possible explanation of the success of the 
first process is that by obstructing the passage of the 
vapour the successive layers of 1 quid give it more time to 
cool. From this point of view the two processes are 
identical. In the present paper the author has endeavoured 
to determine whether there is any essential differences be¬ 
tween “washing” and “cooling” or not. The mixture 
employed throughout these experiments was the one used 
by the author in his previous research, and consisted of 
carbon disulphide and benzene. The dephlegmator advo¬ 
cated by Linnemann, Bel and Henninger, &c., was first 
compared with a glass tube 690 m.m. long, inclining 
gently upwards, exposed freely to the cooling influence of 
the atmosphere, &c. As a result of several experiments 
it was found that the distillation with the long cooling 
tube yielded slightly better results than that in which the 
vapour was washed by passing through the dephlegmator, 
and that both the dephlegmator and the cooling tube pro¬ 
duced better distillates than the retort or the flask with 
"["-piece usually employed. These results were to some 
extent, however, vitiated by the fad that the distillations 
were not carried out in equal times, and in order to render 
the results more striddy comparable the author constructed 
a long glass tube, and fitted it up vith a movable series of 
disks of wire gauze (each disk containing a short brass 
tube, trapped at the bottom to prevent the vapour passing 
up the tube instead of through the layer of liquid con¬ 
densed on the wire gauze), so that this tube could be used 
either as a simple cooling-tube, or by inserting the disks 
could be converted into a dephlegmator. Great care was 
taken to make the times of the distillation as equal as 
possible. As a result of these experiments the author 
concludes that “ washing ” and “ cooling ” are not 
identical processes, that the dephlegmator has a spe¬ 
cial value, and gives better results, other things being 
equal, than the simple cooling-tube. The author then 
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contrived a more exadt and delicate process of cooling, by 
means of which the still-head could be kept at the lowest 
possible temperatures compatible with the passage of 
vapour into the condenser. This was effected by passing 
the worm of the still thiough a strong copper box, which 
is partly filled with a liquid boiling about the temperature 
desired. The vapour from this boiling liquid is condensed 
in a worm which returns the liquid to the box, the box, 
worm, &c., being air-tight, and constructed of stout 
copper. The final adjustment of temperature was ob¬ 
tained by connecting this air-tight system with a pump, so 
that the pressure under which the liquid boiled in the box 
could be varied at will. By this means the vapour round 
the still-head could be kept at a constant temperature for 
an indefinite period, and could be varied without much 
trouble by alteration of the pressure. By using this appa¬ 
ratus, and charging the box with carbon disulphide, and 
the still with a mixture contain ng 42 69 per cent of CS2, 
a distillate was obtained containing in two experiments 
97 to qg per cent o( CS2. The author also tested the 
apparatus by distilling commercial benzene and separating 
almost pure benzene. Tnus 1100 c c. of a very impure 
sample gave (the still-head being kept at 81°) at 80-4°, 
155 c.c.; 8o-8°. 176 c.c. ; 8i°, 180 c c. ; 82°, 191 c.c. After 
500 c.c. had distilled over the expeiimerit was stopped. 
A sample ot the residue distilled as follows At 95°, 
80 c.c ; ioo°, 130 c.c.; 105°, 158 c.c. ; no°, 186 c.c. Tne 
paper contains tables of the details of the experiments, 
curves showing the compositions of the distillates, and 
drawings of the apparatus. 

Dr. Armstrong said that as far as he knew no one had 
previously compared the values of these two processes of 
washing and cooling from a scientific point of view. He 
could confirm Mr. Brown’s statements as to the importance 
of the rate of distillation and the extent of cooling surface. 
He did not think that fradhonal distillations of homologous 
bodies, the vapours of which seemed, so to speak, to hang 
together, were of much value unless large quantities were 
employed. 

Mr. Neison thought that a separation could be effected 
by fra&ionally distilling small quantities. He had used 
a very simple apparatus with good results. It consisted of 
a flask, the neck being closed with a cork, through which 
passed a tube ending inside the flask in a bulb, with a 
drawn-out and turned-up beak. 

The Chairman remarked that he had worked on the 
same principle as that carried out so completely by the 
author; but instead of surrounding the still-head with a 
vapour of constant temperature, a thermometer was in¬ 
serted in the still-head, and the temperature carefully 
watched. 

Mr. Brown did not think that any hanging together of 
vapours took place. In his opinion, small quantities could 
be successfully manipulated by using an apparatus of small 
size. 

The next paper was read by Mr. Muir, “ On the Influ¬ 
ence Exerted upon the Course of certain Chemical Changes 
by Variations in the Amount of Water of Dilution,” by 
M. M. P. Muir and C. Slater. The authors have studied 
the influence of the addition of water on the readtions 
which ensue when solutions of (1) calcium chloride and 
sodium carbonate, (2) strontium chloride and sulphuric 
acid, and (3) barium chloride and potassium oxalate are 
respectively mixed at various temperatures and for various 
times. The two solutions under experiment were mixed, 
allowed to stand for the required time, and the precipitate 
foimed estimated by filtering or by pipetting and titrating 
some of the clear supernatant liquid. In the first reaction the 
amount of chemical change decreases regularly as the dilu¬ 
tion increases; in the second and third various irregularities 
occur, which the authors have investigated in detail. The 
paper is lengthy, contains numerous and elaborate tables 
and curves, without which the results cannot be given in¬ 
telligibly. I he authors continue—Every chemical system 
appears to tend towards that condition of equilibrium 
\vfiiqh is marked by the greatest loss of energv. This 

tendency may be arrested in various ways, e.g., by im¬ 
pressing upon the system what may perhaps be described 
as an artificial state of equilibrium. Thus, the condition 
of most stable equilibrium lor a system originally consisting 
of barium chloride and potassium oxalate would be that 
in which barium oxalate and potassium chloride are pro¬ 
duced ; but by adding much water a portion of the reacting 
molecules is, according to the hypothesis of the authors, 
loaded with water of hydration. In this loading energy is 
lost, but the loss is less than that which would occur were 
molecules of barium oxalate and potassium chloride 
formed. The system is therefore unstable, but a certain 
degree of stability is impressed upon it by the presence of 
a large mass of one of the products of the dissociation 
of the complex and unstable hydrated molecules. Thus a 
system in a state of strain is produced : a small force may 
be sufficient to relieve the strain, and the relief may be at¬ 
tended with a rapid re-arrangement of the parts of the sys¬ 
tem. Accordingly the authors found that small physical dif¬ 
ferences, such as the roughness or smoothness of a beaker, 
filtering instead of pipetting, &c., had a large influence in 
dilute solutions Tne authors conclude with the hypothesis 
that the amount of chemical change which occurs when 
barium chloride and potassium oxalate are mix d in the 
proportion of 1 : 1 molecule is irregularly affeded by the 
mass of water of dilution present, because the entire 
system is brought into a state of strain due to the stress 
between its parts, and that the principal forces of which 
this stress is compounded are,—the force tending to pro¬ 
duce cryobydrates and other hydrated molecules, the 
force tending to split up these molecules, and the force 
tending to separate and so to impart greater mobility to 
the chemically adtive molecules of the system. 

Mr. Muir then read a paper “ On the Influence of Tem¬ 
perature upon the Decomposition of Barium Chloride by 
Potassium Oxalate in Aqueous Solutions.'’' In concen¬ 
trated solutions temperature has but little influence ; with 
more dilute solutions the first increase of about 20° causes 
a marked increase of adion, after this the influence of 
temperature is more regular; with still more dilute solu¬ 
tions increase of temperature causes at first a slight in¬ 
crease, then a rapid increase of adion, until a point is 
reached, after which further increase of temperature but 
slightly affeds the amount of chemical change; with very 
dilute solutions the influence of temperature again be¬ 
comes nearly regular. 

Mr. Neison showed, by the aid of some mathematical 
formulae, that for the lower temperatures a longer period 
of time should be given, otherwise the results obtained 
would not be comparable with those obtained at the higher 
temperatures. 

The next paper was read by Dr. F. R. Japp, “On a- and 
/3-Phenanthrene Carbonic Acids.'' The author has already 
described with Dr. Schultz [Dents. Cliem. Gesel., x., 1661) 
the alpha acid ; he has since prepaied it in a purer state, 
and finds its melting-point to be 266° instead of 260°. 
This acid was prepared irom crystallised calcic phenan¬ 
threne sulphonate by converting the latter into the sodium 
salt,, distilling the dry sodium salt with potassic ferro- 
cyanide, and saponifying the nitrite thus obtained. In 
the preparation of the calcic phenantbrene sulphonate 
much dark coloured syrupy mother-liquor was left. This 
mother-liquor was subjected to the same processes, which 
had yielded a-phenanthrene carbonic acid from the crystal-* 
lised salt, in the hope that the corresponding pbenanthrene 
carbonic acid might be more easily purified than the 
syrupy sulphonate; 80 gims. of crude acid were thus ob¬ 
tained from 2 kdos. of commercial phenantbrene. After 
considerable difficulty the acid was purified by recrystal- 
li.sing it as a sodium salt. By di>tillation with soda lime 
phenanthrene was obtained, be.ng identified by its ineliing- 
po nt, piciic acid double compound, and the quinone ob¬ 
tained by oxidation. By oxidation with chromic anhydride 
in acetic acid phenanthrene quinone was formed. The 
author has tabulated a comparison of the salts of the a 

and (i acids. The a acid crystallises from hot glaciaj 
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acetic acid in colourless curved blades; melts at 266'. 
The /3 acid crystallises in stellate groups, melting at 250° 
to 2520. The a sodium salt crystallises with 4 mols. of 
water in colourless po nted blades; the (3 salt with 5 mols. 
of water in rhomboidal laminae. The a barium salt crys¬ 
tallises with 7 mols. of water in long flexible needles ; 
the (3 barium salt with 6 mols. of water in long brittle 
rectangular laminae. In conclusion the author enters at 
some length into a theoretical consideration as to the 
con-titutional formula of phenanthrene, which, in his 
opinion, consists of three benzene nuclei, one of which 
shares four adjacent carbon atoms with the two others— 
one ortho pair with each,—and phenanthrene may thus 
be derived from naphthalene by a repetition of the process 
by which the latter hydrocarbon is derived from benzene. 

After some remarks by Dr. Armstrong, to which Dr. 
Japp briefly replied, 

The Secretary read a paper “ On some Derivatives of 
Phenyl-acetic Acid," by P. Philipps Bedson. This paper 
contains an account of the separation of para and ortho- 
nitro-phenyl-acetic acids, both of which are crystalline 
substances; the former melts at 150° to 1510, the latter at 
1370 to 1-38°. Also of para- and ortho-bromo derivatives, 
which crystallise from water in white needles; the former 
melts at 1140 to 1150, the latter at 103° to 104°. A di- 
bromo-phenyl-acetic acid has also been prepared by the 
long-continued action of bromine on mono-bromo-phenyl- 
acetic acid in sunlight; it crystallises in white ne-dles, 
melting at 1140 to 1150. A more detailed account is given 
of the bromo-nitro-phenyl-acetic acids and the correspond¬ 
ing brom-amido acids, short notices of which have ap¬ 
peared in the Berichte Dents. Chem. Gesell., x., 530 and 
1065. A third isomcride has been obtained with these 
substances by nitrating crude bromo phenyl-acetic acid. 
This /3-bromo-nitro-phenyl-acetic acid crystallises from 
glacial acet>c acid in small transparent prismatic needles, 
melting at i62j ; yielding by reduction /3-brom-amido- 
phenyl-acetic acid, melting at 1860. 

The Society then adjourned to December 18, when the 
following paper will be read:—“On the Specific Volume 
and Density of Water of Crystallisation,” by T. E. Thorpe. 
A ballot for the election of Fellows will also be held. 

NOTICES OF BOOKS. 

Blowpipe Analysis. By J, Landauer. Authorised 
English Edition, by J. Taylor and W. E. Kay. Pp. 
x. and 161. London : Macmillan, 1879. 

We think that this is, on the whole, distinctly the clearest, 
most systematic, and most useful students’ laboratory 
book on the employment of the blowpipe in chemical and 
mineralogical analysis. It includes the determination of 
artificial as well as natural inorganic compounds, and so 
differs from many other treatises on the blowpipe. The 
arrangement of the reactions obtained in tabular forms 
admitting of immediate inspection is carried to a consider¬ 
able degree of completeness in this compact volume. A good 
many novelties in the way of apparatus and reagents are in¬ 
cluded amongst the descriptions, and take their place duly in 
the systematic course. Such additions have been inserted, 
however, only after repeated trials have proved their utility ; 
so here are to be found Ross’s aluminium plate support 
and Fletcher’s miniature self-aCting blowpipe ; the em¬ 
ployment of gold granules for detecting nickel and cobalt; 
and the use of hyposulphite of sodium and oxahe acid as 
a mixture for obtaining in the dry way characteristic 
metallic sulphides. Here are descriptions of flame- 
colourations as produced by Bunsen’s methods; some 
condensed instructions as to spectrum analysis are also 
given. The book, indeed, so far as its objeCt and sc >pe 
allowed, is complete as well as systematic. Its contents 
naturally group themselves into five chapters, the first 

treating of blowpipe app iratus and reagents, and the 
second of the aCtual operations and reactions in blowpipe 
testing. Then succeeds a chapter en i t led “Special Ex¬ 
amination for certain Elemens in Combination,” each 
element being studied in succession in its behaviour with 
the several tests. Chapter IV. gives a systematic course 
of analysis, while the remainder of the volume is devoted 
to the gathering up of the various experiments, observa- 

j tions, and inferences noted in preceding chapters into the 
, form of tabular statements, and into condensed views of 

the behaviour of certain groups of compounds. 
The book is carefully printed : indeed, we have detected 

1 but one misprint, ludicrous enough but of no importance, 
to be found on page 27, where the flame colouration of 
selenium is given as “ corn Hour blue ” instead of “ corn 
flower blue.” 

Report on a Preliminary Investigation of the Properties of 
the Copper-tin Alloys, made tinder the Direction of the 
Committee on Metallic Alloys. United States Board, 
to test Iron, Steel, and other Metals. By R. H. 
Thurston, Chairman in the Mechanical Latioratory of 
the S evens Institute of Technology. Washington : 
Government Printing Office. 

Widely as metallic alloys have been employed in the arts, 
and f equently as they have been made the subjects of 
scientific research, our knowledge of them is still but 
fragmentary. Great merit, therefore, belongs to the 
United States Board for testing metals, and to their Com¬ 
mittee on metallic alloys for undertaking the extensive 
and thorough going series of investigations, of which 
merely an instalment is recorded in the present volume. 

The task undertaken by Prof. Thurston and his 
colleagues is very cleai ly defined. They have operated not 
on alloys formed of chemically pure materials and com¬ 
bined with all the precautions of the laboratory, but on 
such as are made of ordinary commercial metals by pro¬ 
cedures practicable on the large scale. If we temember 
how small a proportion of some foreign bodies may 
seriously modify the nature of an ahoy, we must admit 
that they have taken the right course for a series of ex¬ 
periments whose aim was purely practical. 

Wiih the chemical properties of the alloys, such as 
their powers of resistance to air, water, corrosive vapours, 
&c., they have not concerned themselves. The points 
determined have been ihe resistance of the alloys to trans¬ 
verse, tensile, torsional, and' compressive stress. It has 
been ascertained that a comparatively limited group of 
compoun is, extending from gun metal on the one hand 
to Muntz metal on the other, includes all that are really 
valuable. Alloys containing more than 27^5 per cent of 
tin are valueless for any purposes in whicn strength is 
requisite. The results of all the experiments are brought 
very clearly under the eye in a series of 21 graphic illus¬ 
trations. Another important feature of the work is a set 
of photographs representing the ends of the fraCtured bars 
of metal, and showing more clearly than could be done 
by words the changes they have undergone from the strams 
applied. As an appendix there is a selection of papers by 
former auti orities. both on the chemical and mechanical 
properties of alloys, and a list of the writers quoted. 

Prof. Thurston and his coadjutors are engaged with 
similar researches on the alloys of copper and zinc, and 
on the triple compounds of copper, zinc, and tin. On the 
great utility of this report there can be no necessity for 

us to enlarge. 

Crystalline Chlorophyll.—A. Trecul.—Referring to 
; the paper of M. Arm. Gautier (Bulletin de. laSuc.Chimique, 

xxviii., p. 147), the author states that as early as 1865 
(Comptes Rctidus, lxi., pp. 435, 436), he described suen 
green crystals which he had seen formed directly from 

! granules of chlorophyll.—Comptes Rendus, 
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CORRESPONDENCE. 

ANALYSIS OF BOILER FEED-WATERS. 

To the Editor of the Chemical News. 

Sir,—In the Chemical News, vol. xxxix., p. 5, there 
appeared a scheme for the analysis of boiler feed-waters, 
by Mr. W. F. K. Stock, which commended itself to me as 
being a great advance upon the old method of giving the 
“ temporary ” and “ permanent ” hardness, and as being 
much more rapid and practical than the tedious method of 
resorting to a complete mineral analysis. There is, how¬ 
ever, one important statement made, which I have not 
seen elsewhere, viz., that “ Calcium sulphate is practically 
insoluble at a pressure of one atmosphere of steam,” and 
consequently should be debited to the salts precipitable 
in a steam boiler. Permit me to ask Mr. Stock, through 
the medium of your columns, if he will favour me with 
the nature of any evidence he may have at hand in sup¬ 
port of this ? 

Naturally one would resort to the analysis of the scale 
from a boiler fed with water rich in S04Ca for information 
on this point, but unfortunately I have not such at hand. 
I may, however, mention that some time ago I found the 
incrustation from a tea-kettle to yield C02 equal to 94-i6 
per cent of C03Ca ; and some scale from a steam boiler 
gave C02 = 7i'44 per cent and S04Ca = 3'66 per cent only, 
the rest being chiefly organic matter and sand. The 
water producing the above contains about 8 grains of 
carbonate and 4 of sulphate of lime, but the boiler-water 
was taken from a river, hence the dirt it contained.— 
I am, &c., 

J. Bacon. 
Derby, December 4, 1879. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ot temperature are Centigrade, unless otherwise 
expressed. 

Comptes Rendus Hebdomadaires des Seances, VAcademie 
des Sciences. No. 21, November 24, 1879. 

Heat of Formation of Ammonia.—M. Berthelot.— 
The author remarks that the heat of formation of ammonia, 
that of water, of carbonic acid, and of hydrochloric acid 
constitute the four most important data of thermo-che¬ 
mistry. The three latter may be regarded as approxi¬ 
mately known. For the formation of ammonia, dissolved 
and gaseous, he adopts the numbers +2i‘o and +12 2. 

Researches on Nitrification.—T. Schloesing and A. 
Muntz.—The authors have shown that natural nitrifica¬ 
tion may be considered as the result of a phenomenon 
analogous to fermentations, but that the oxidation of the I 
nilrogen is not produced in a general manner by the 
organisms which are the common agents of the combus¬ 
tion of organic matter, but must be ascribed to a special 
organism. They have taken dilute alkaline solutions con¬ 
taining the necessary mineral matters, an ammoniacal 
salt, and organic matter. These liquids, after being heated 
under suitable conditions to no°, remained without change 
for an unlimited time. But on allowing the access of 
atmospheric oxygen the formation of nitrates set in, and 
on examination with the microscope minute organisms 
were detected. The nitric ferment does not possess the 
power of resistance observed in some of its congeners. It 
is killed by exposure for ten minutes to a temperature of 
100 . Sewage and similar liquids are generally rich in the 
nitric ferment, which assists, therefore, in their purifica¬ 
tion. It is also very abundant in vegetable earth, and 
generally in arable land. 

Constitution of Dibromated Ethylen.—E. Demole. 
—The author seeks to establish the place of the two 
atoms of bromine with a view of deciding whether this 
compound is symmetric or asymmetric. 

New Method for the Accurate Analysis of Com¬ 
mercial Potash.—B. Corenwinder and G. Contamine.— 
The authors add to the portion taken for analysis a slight 
excess of hydrochloric acid, and then, without taking any 
notice of the possible presence of sulphuric acid, silica, 
or phosphoric acid, they evaporate in the water-bath, after 
having added a sufficiency of platinum bichloride. The 
potassium chloro-platinate thus obtained is digested with 
alcohol at 95°, mixed with ether, and washed in the 
ordinary way with the same liquid. When this operation 
is complete, boiling water is poured upon the filter by 
means of a pipette, till the chloro-platinate is entirely 
dissolved, and the filtered liquid is collected. Water con¬ 
taining sodium formiate is then heated, and whilst it is 
boiling the preceding solution of potassic chloro-platinate 
is carefully poured into it by degrees. In a few moments 
the platinum is thrown down as a black powder, which 
merely needs to be washed, dried, heated to redness, and 
weighed in order to find the quantity of potassa present in 
the sample. 

Bulletin de la Societe Chitnique de Paris, 
Nos. 8 and g, Nov. 5. 

Various Thermo-Chemical Data.—M. Berthelot.— 
The author has determined the formation heat of cyan¬ 
ogen and of aiamylen, the heat of fusion of glycerin and 
the specific heat of glycerin. 

The Elimination of Bromine from Bromo-citra- 
conic Acid and a New Organic Acid.—M. E. Bour- 
goin.—Already noticed. 

Solubility of Benzoic and Salicylic Acids.—M. E. 
Bourgoin —At o° one part of benzoic acid requires for 
solution 588 parts of water, and 1 part of salicylic acid 
requires 666 parts. 

The rest of this issue consists of extracts from other 
journals, which have been or will be noticed under their 
respective heads. 

No. 10, December 5, 1879. 

Hydrochlorate of Hydrogen Phosphide.—J. Ogier. 
—The author has obtained this compound by compressing 
and refrigerating a mixture of equal volumes of the two 
gases. 

Heat of Formation of Hydrobromate and Hydrio- 
date of Hydrogen Phosphide.—J. Ogier. —Already 
noticed. 

The Pyridic Bases.—A. Richard.—The bases which 
predominate in DippePs oil are pyridin and lutidin ; their 
joint proportion amounts to 40 per cent of the crude alka¬ 
loids. Picolin and colhdin are present in smaller quan¬ 
tities. A small quantity of ethylic alcohol has also been 
obtained from the crude oil. 

Partial Synthesis of Milk-Sugar and Contribution 
to the Synthesis of Cane-Sugar.—E. Demole.—Already 
noticed. 

Products of the Transformation of Starch.—C. 
O’Sullivan.—With reference to the paper of MM. Mus- 
culus and Gruber (Bulletin, xxx., p. 54), the author re¬ 
marks that they have doubtless overlooked his memoir in 
the Journal of the Chemical Society (ii., p. 125, 1876), in 
which he has shown that the molecular scission of starch 
takes place not according to one single equation, but to 
three equations, to which a fourth may be added :— 

C72HI2006o P 3^20 = 3^-'i2H220Ii -{-CjgHgoO^o. 

Starch. Maltose. a-Dextrine II. 

On Chlorophyll.—A. Gautier.—Already noticed. 
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Dingier's Polyteehnisches Journal. 
Band 234, Heft 4. 

Production and Application of Phosphorescent 
Powders.—The patentees of this process (Prince Sagan, 
W. F. McCarty, and E. Peiffer) employ a mixture of 
100 parts carbonate and phosphate of lime (obtained by 
the ignition of shells, especially Tridama and Sepia) with 
100 parts quicklime, 25 parts of calcined salt, and 25 to 
50 per cent of the whole mass of sulphur: 6 to 7 per cent 
of a colouring-matter—a sulphide of calcium, strontium, 
barium, magnesium, aluminium, &c.—must then be added. 
This powder serves to render barometers, compasses, &c., 
luminous, and is particularly phosphorescent under the 
influence of an eledtric current. 

On the Leblanc Soda Process.—F. Fischer.—The 
author has examined the composition of the gases es¬ 
caping from the black-ash furnaces, and the temperature 
of the melting mass. On one occasion only were dubious 
traces of carbonic oxide detected. 

Acidimetry of Coloured Acids.—Dr. F. Salomon.— 
The author has devised an apparatus for the determina¬ 
tion of crude wood-vinegar and other highly-coloured 
produces. The process cannot be intelligibly described 
without the accompanying illustration. 

Products of the Fats obtained by Acid Saponifi¬ 
cation on Distillation with Superheated Steam.— 
The fatty acids produced include the valerianic, capronic, 
cenanthylic, and caprylic. 

Preparation of Red and Brown Naphthalin Dyes. 
—An abstract of the German Patent No. 5411, March 12, 
1878. 

Development of Dyeing, Printing, and Bleaching. 
Dr. A. Kielmeyer.—The continuation of a lengthy paper, 
not capable of useful abstraction. 

On Methyl-anilin and Methylic Alcohol.—M. Bardy. 
—A summary of the methods for the production of these 
compounds, and for the detection of ethylic alcohol in 
admixture with the methylic. 

Chemiker Zeitung. 
No. 45, 1879. 

Considerable sensation has been excited by the report 
that arsenic had been detected in the paper collars, &c., 
manufactured by a Leipzig firm. On a careful examina¬ 

tion, conducted by six of the most eminent chemists, the 
accusation was proved to be utterly unfounded, |gg j;<; 

The explosion of a calendering machine at Gera, on 
November 21st, proved fatal to four persons. 

MISCELLANEOUS. 

The Science and Art Department. — From the 
Twenty-sixth Report of the Science and Art Department 
of the Committee of Council on Education, we learn that 
during 1878 there were 36 regular and 189 occasional 
students at the Royal School of Mines. At the Royal 
College of Chemistry there were 303 students, and at the 
Metallurgical Laboratory 74. The lectures delivered in 
the Ledture Theatre at South Kensington were attended 
by 5491 persons. The evening lectures to working men at 
the Royal School of Mines were attended by 1685 persons, 
being 458 more than in 1877 ; and 169 science teachers 
attended the special courses of ledures at the Science 
Schools, South Kensington. At the Royal College of 
Science for Ireland there were 22 associates or regular 
students, and 53 occasional students ; while the various 
courses of le&ures there were attended by 1421 persons. 

MEETINGS FOR THE WEEK 

Saturday, 13th.—Physical, 3. “A New Form of Resistance Balance 
for Comparing Standard Coils,” J. A. Fleming, 
D.Sc. “ The Graduation of Prof. Hughes’Sono- 
meter,” J. H. Poynting. “A Disieision Pho¬ 
tometer,” W. E. Ayrton and J. Per.y. “The 
Value of * g 'at Tokio, J apan,” W. E. Ayrton and 
T. Perry. 

Monday, 15th.—Medical 8.30 
- London Institution, 5. 
- Society of Arts, 8. (Cantor Ledture). “Chemistry 

of Bread and Bread Making," Dr Graham. 
Tuesday, 16th.—Civil Engineers, 8. 

-- Zoological 8.30. 
Wednesday, 17th.—Society of Arts,8. (Ordinary Meeting). “The 

Panama Canal,” Captain Bedford Pirn, R.N. 
- Geo.ogical, 8. 
- Meteorological, 7. 

Thursday, 18th.— Royal, 8.30. 
- Chemical, 8. Ballot for the Election of Fellows. 

“ On the Specific Volume and Density of Water 
of Crystallisation,” T. E. Thorpe. “ On the 
Analysis of Organic Bodies Containing Nitrogen 
&c.,” W. H. Perkin. 

- Philosophical Club, 6.30. 

COMPOSITION AND QUALITY OF THE METROPOLITAN WATER. 

November, 1879. 

The following are the returns of the Society of Medical Officers cf Health:— 

Ammonia. 
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Thames Water Companies. 
Grand Junction Clear 0*000 

West Middlesex Clear crooo 
Southwark and Vauxhall Clear 0*000 

Chelsea. Slightly turbid 0*000 

Lambeth. Clear 0*000 

Other Companies. 
Kent. Clear 0*000 

New River . Clear O’OOO 

East London. Clear 0*000 

0*009 0*180 0*050 21*10 7*630 0*576 1*152 
o'oo8 0*150 0*043 21*50 7*840 0*504 1-152 
0*008 0*132 0*048 22*10 7'34° 0*360 1-152 
0*008 0*144 0*055 2100 7‘590 0*396 1*080 
o'oog 0*144 0*062 21*50 7*050 0*504 1*152 

0*002 0*450 0*039 28*6o 9 070 0*996 1*872 
0*007 0*138 0*014 20 60 7*630 0*432 1*152 
0*007 o-i35 0*031 21*50 7*840 0*504 1*224 

The quantities of the several constituents are stated in grains per imperial gallon 

Note.—The amount of oxygen required to oxidise the organic matter, nitrites, &c., is determined by 
tion ol permanganate of potash a&ing for three hours. 
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C. Meymott Tidy, M.B. 
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ROYAL INSTITUTION OF GREAT BRITAIN. 
ALBEMARLE STREET, PICCADILLY, W. 

LECTURE ARRANGEMENTS BEFORE EASTER, ii8o. 

Lecture Hour, Three o’clock. 

CHRI TMAS LECTURES. 

Professor TYNDALL, D C.L., F.R.S.—Six I edtures on Air and 
Water; on December 27 (Satuicay), 30, 1879; Jan. 1, 3, 6,8, 1880. 
One Guinea the Cours-; children unoer Sixteen, Halt-a-Guinea. 

Proieesor EDYVAr-D A. SCHA ER, F.R.^.—Ten Ledt-res on 
The 1 hysiology of Muscle ; on Tuesdays, Jan 13 to March 16. One 
Guinea 

II. HEATHCOTE STATHAM, Esq.—Two Ledtures on Modern 
Architedtu e since the Renaissance; on Thursdays, Jan. 15 and 22. 
Hali-a-Guinea. 

Prote.-sor DEWAR, M.A., F.R.S.—Eight Ledtures on Pecent 
Chemical Piogress; on Thursday s, J an. 29 to March i». One Guinea. 

ProfeS'Or 1 . RUPERT JONE', F.K S.— Three Ledtures on Coal; 
on Saturdays, Jan. 17, 24, 31. Half-a-Gumea. 

Profess ri RNS1 PaUER.— Y hree Ledtures on Handel, Sebastian 
Bach, and Jo eph Haydn. With Musical illustrations. On batur- 
days, Feb. 7, 14,21. Haif-a-Guinea. 

Four Ledtures on History of Literature, on Saturdays, Feb. 28, 
Match 6, 13, 20. Half-a-Guinea. 

Subscription (to Nor,-itembers) to ail the Courses during the Season, 
Two Guineas. Tickets issued duly. 

Members may purchase not less than Three Single Ledture Tickets, 
available for any Ledture, for Halt a-Guinea. 

T he Friray Evening Meetings will begin on January i6tb, at 8 p.m. 
Professor Dewar, F.R.S., will give a Discourse (Studies on the Eledtric 
Arc) at 9 p.m. Succeeding Discourses will probably be given by 
Dr. W. B. Carpenter, Professor J. Marshall, Dr. Huggins, Mr. W. H. 
Preece, Rev. H. R. Haweis, Mr. F.J. Bramwe 1, Mr. H. N Moseley, 
Dr. C. Wil iam Siemens, Professor Tyndall and Huxley, Lord Reav, 
Mr. G. J. Romanes, M. Lecoq de Boisbau ran, Mr. H. r ollock, Pro¬ 
fessor Frank.and, Mr. H. H. bta ham, Mr. W. Spottiswoode, and Mr. 
Y\ arren De la Rue. To these Meetings Members and their Friends 
only are admitted. 

Persons desnous of becoming Members re requested to apply to 
the Secretary. When proposed, they are a mitted to all the Ledtures, 
to the Friday Evening Meetings, and to the Library ana Reading 
Rooms ; and their Families are -.dmitte to the LeCtuiesat a ieduced 
charge. Pa ment—First Year, Ten Guineas; a.terwards. Five 
Guineas a Year; or a composition of Sixty Guineas. 

THE “YOUNG” CHAIR OF TECHNICAL 
CHEMISTRY, _ LASGOW. 

he Trustees have a Bursary of £50 per 
Annum, tenable for Tnree Years, at their i isposal. Applications 

to be lodged with the Secretary on or before the 19th curt. 
ALEX. MOORE, Secretary. 

138, Hope Street, Glasgow, 
December 10th, 1879. 

(ORGANIC MATlERIA MEDICA. 
By DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination 01 the adtive principles 
of drugs. Special appenoix on the microscopic charadters of the 
starches in fooa and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxtur at the Office of the Sooth London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Simpkir 
and Marshal! and Messrs. Bailliere, Tindal,and Cox. 

J^ERNERS COLLEGE of CHEMISTRY. 

Instrudtion and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES unaei the direction of Professor E V. 
GARDNER, EA.S., M.S.A. 

The Class Rooms are opeo from 11 to 5 a.m.and from 7 to 10 p.n 
daily. 

Especial facilities Or persons preparing 'or Government and othei 
examinations. 

Private Pupils will nnd every convenience 

Analyses. Assays, anc Pradtic. 1 Investigaiions connected witl 
Patents, 4tc.. conaucteo 

Prospectuses ana 'ull particulars on application to Prof Garaner 
st Berners College 4 h- rrt W 

TO CHEMICAL MANUFACTURERS AND OTHERS 
REQUIRING WO KS, WITH S AcE FOR WASTE. 

'T' O BE LEI OR SOLD.—The Marsh Works 
at Bagillt, bounced on ( ne side by the Lonoon and North 

W ettern Pai.wsy, ard on ihe other by the i.avigab e River Dee, and 
ii. close pri Xin ity to collieries. For hemical Works the situation 
is tr ost aeeiralie, as ; rivalling winds cany smoke over the estuaiy 
of ift Lee. Apj lit a nor, to te mace to h ew o. n. Krates, and Co., 

Liverpool, or to Mr. George Lake, Elm St., Water St., Manchester. 

Chemical Nffta 
Dec. 12, 1879. 

Just published, in one vol., 8vo , illustrated price 15s. 

CIZING and MILDEW in Cotton Goods. 
^ By g. E. Davis, F.C.S.; C. Dreyfus, Ph.D.; and P. Hol¬ 
land, F.C.S. 

Manchester: PALMER and HOWE. London: SIMPKIN and CO’ 

TO INVENTORS AND PATENTEES. 
"D E. FARRANT and Co., Dextrine Manu- 

fad'urers, Goiton Gum Works, Manchesier, are prepared to 
undertake the manufadture of any C' emical or Fooi s Speciality, or to 
furnish assistance (if iequired) with ample ana superior accommoda¬ 
tion, with steam-power, to any inventor or patentee desiring to 
nmnufadture. 

TO SULPHATE OR MURIATE OF AMMONIA 
MAKERS AND OTHERS, 

he Combustion of Sulphuretted Hydrogen, 
and its manufadture into Oil of Vitriol. 

This appaiatus has been successfully working or a series of years 
at ihe Chennca Works, FrizirghaU, nr. Bradford (Messrs. Hunt and 
lilingw01 tb’s), ihe rtrltdting of which was ihe result of an incalcu¬ 
lable amount of study on toe par ot lb. propricors. 

It is necessaiy, 'Oi ihe il orough ana efficient working of the Plant 
!o adojt as veil their impn.veo Plant for making Sulphate or 
Muriate of Ammonia. 

The undersigned are open to treat with any person wishful to adopt 
the process:— 

The executors of the late Mr. W’m. Hunt, Mess’ s. HUNT and 
G< RLE, at the Chemical Works, Wednesbury, Stafford¬ 
shire; 

_Or Mr. THOS. ILLINGWORTH, I.kley, Yorkshire. 

WILLIAM AND VVILL1AM T. FIELD, 
■V/T AN UFACTURERS of the Celebrated 

STAFFORDSHIRE BLUE BRIC KS, specially adapted for 
Chemical Plart.i.z., Acid Towers, &c. Al.o all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
Sec. Prices and samples on Anohcation. 

TESTIMONIAL. 
“We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manuladtured by Messrs Field, for the last fifteen years, 
di.ring w hich time they have given great satisfadtion. We recommend 
them tu the Chemical Traae, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 

TIPTON, STAFFORDSHIRE. 

ater-Glass, or Soluble Silicates of Soda 
-nd Potash, in large or small quantities, and either solid 

or in solution, at ROBERT RUMNEY’S, Aidwick chemical 
vVorke Manchester. 

MINERALOGY AND GEOLOGY. 
NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 

prices. New List of Minerals for Chemical Purposes, Manufactures 
ar d Research. New List of Varieties of Rocks N ew List ot Prices 
and Sizes ol Cabinets for Natural History and other purposes. New 
Catalogue of Scconohand and New Books on Geology and Kindred 
Sciences. New t'upplementary List of Books. New List of Scdtions 
ol Rocks and Minerals for the Micr 'Scope. New List ol Prices and 
Patterns lor Geological Hammers. New List of Blowpipe Cabinets. 
Appaiatus, and Materials. Also Implements anu Appliances lor 
practical work in Geology and Mineralogy. 

Post free on application to JaMES R GREGORY, Geologists, 
and Mineralogists’ Repository, 88, charlotte Street, Fitzroy Square, 
London. 

Silicates of Soda and Potash in the state oi 
Soluble giasb, or id CONCKNTKaTLD SOLUTION 01 first 

quality, suited tor the manuiadture ot Swap ana otl s: purposes 
s ippiiea on best terms bv w. GOSSAGE ana S »ns Soap 
Works, ^ nes, Lancashire 

London Agents, COS I L and Co., 19 and 20, ^ ater Lane, Tower 
Strer! E.C., vhn hnM iJTmci rra^\ +nr 'Ifl'Vprt ,„v 

TDOYAL POLYTECHNIC.-GHOST 
ILLi SIGNS; The Puzzltd Artist, The Knight W'arching 

his Armour, dally by Mr J. L. King.- THE PHYSIOSCOPE, 
microscope, kaleidoscope, chrumatkopes, &c. 

—EDISON’S LOUD SPEAKING TELEPHONE, demonstrated 
by Mr. T. C. Hepworth.— 1 he latest and most wonderful invention in 
DIViNG, Fleuss’a Apparatus, enao ing the Diver to remain nndtr 
water any length of time, without an> assistance from or connexion 
with the surra, e, demonstrated in the Large lank by the Inventor,— 
THE CHEMISTRY OF COAL, an Experimental Ledture, and 
FLASHING SIGNALS, by Mr. J. L. King.—CAVES AND 
CkEVICES, by Mr. T. C. Hepworth.—I.nS 1 RUMENTAL CON¬ 
CERT by he talented Malles, and Mater Paggi. — GkAND 
POPULAR VOCAL OCERT under the airedtion oi Mr. Stedman, 
every Monday at 9. Admission to the Institution is. Open 10 till 1, 
2 till 5, and 6 till 10. 

A dvertisements. 
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THE CHEMICAL NEWS 

Vol. XL. No. 1047. 

THE PERIODIC LAW OF THE CHEMICAL 

ELEMENTS. 

By D. MENDELEEF. 

(Continued from page 280.) 

In spite of the similarity of the corresponding compounds 
of Na, Cu, and Ag, the metals can be very easily distin¬ 
guished one from another, which agrees with the fadl that 
the volume of the metal alone is not the same as the 
volume of the metal when combined with another element. 
The volume 01 Na = 24, of Cu = 7, of Ag=io. The atoms 
of Na are further apart from each other and are more 
susceptible to reaction than the atoms of Cu and Ag. 
When Na enters into combination with another body, 
there is often a considerable contraction takes place. For 
example, the volume of Na = 24, the volume of NaHo= 19 ; 
24 volumes of Na give 27 volumes of NaCl, whilst 10 
volumes of Ag give 26 volumes of AgCl. This and many 
other examples show how arbitrary it is to conclude from 
the known volume of a compound the unknown volumes 
of its elementary parts. 

We see, from the inspection of Table I.,* that the 
members at the beginning of the large periods (as well as 
the small periods commencing with Na and Li) are metals 
of a very strongly pronounced alkaline nature, whilst the 
members at the end are energetic haloids. Already, in 
the time of electro-chemists, the above-mentioned elements 
occupied the same positions of extreme members in the 
system. It is incontestable that the eleClro-cbemical 
theory has had a great deal of influence on the later pro¬ 
gress of chemistry. However, I am far from wishing to 
set myself up as a defender of this theory. To show ihis 
I will mention that, as can be seen in Table I., the first 
and last members of the large periods are the only ones 
which have a clearly defined chemical character. In other 
words, they are the only elements which read easily, and 
at tempeiatures whkh are not too high, with the greater 
number of other bodies; they alone possess atomic 
weights of about the same value, and some other analo¬ 
gous properties. The volume of a compound body in¬ 
creases nearly in equal quantities when H is replaced by 
Cl ( = 35 5), or by K ( = 39). When metaleptic hydrogen 
is replaceu by chlorine the volume increases in a nearly 
constant ratio. For examples :— 

Volume CsHx2 =110 C(,Hq —87 C7Hs —104 
„ C5HIICl = ii7 C6H5C1 = 97 C7H7C1 = iio 

Diff. of vol.' when H- — 
is replaced by Cl 7 to 6 

The volume increases in an analogous manner, and in 
nearly the same quantity, when H is replaced in the acids 

by K. 

H20 =20 HN03 = 4i H2S04 = 53 
KHO =28 KNO3 =48 K2SQ4 = 66 

The transition from Cl to K, &c., corresponds also, in 
many respeCts, to a certain analogy between these ele¬ 
ments, although in the same period there are no elements 
having such similar atomic weights and such different 
properties. Because of this last faCt, it might be better 
to separate the series here, in such a manner that the 
large periods commence with K and terminate with Cl. 
But in reality the series of elements is uninterrupted, and 
represents in a certain degree a spiial function. 

In consequence of this, the most dissimilar elements are 
found at the beginning and at the end of large periods ; in 
the middle are the transitory elements, and the most 
analogous are the nearest together. It is in this manner 
that after the elements of the alkalies and the alkaline 
earths come these rare elements (metals of gadolinite and 
cerite, Ti, V, Cr, Nb, Mo, Ta, W, Ur), which, even from 
an analytical point of view, are similar amongst them* 
selves. They are not volatile ; they are difficultly fusible, 
and difficult to reduce ; they possess, even in their highest 
oxides, a feeble power of reaction ; they are often found to¬ 
gether in nature, and rarely in large quantities, &c. These 
elements are rare, and I even think that that is because of 
their character and not by chance. We can mention as a 
comparison that among the hydrocarbides the series 
C«H2« + 2 and C«H2«—6 are often found together in nature, 
both being formed in many reactions; they possess a pro* 
nounced reaction and furnish many derivatives, while the 
members of the intermediate series, particularly CnH2n 
and CnH2»-2 are formed more rarely, and do not give so 
many independent combinations as the preceding series. 
Our knowledge about the rare elements that I have just 
mentioned is unfortunately very defective, and if we had 
not before us the classic researches of Marignac on the 
compounds of Zr, Nb, and Ta, the entire group would be 
a collection of elements without any importance in the 
system. The works of Blomstrand, of Roscoe, of Dela- 
fontaine, and of Bunsen have thrown much light on the 
characters of the rare elements ; but these elements are 
still the objeCt of a series of questions which have not yet 
been answered. 

After tlnse rare elements (see Table I.) comes first in 
importance the group of elements called noble ; in the 
system they all grouped together. The useful metals are 
attached to them, and by the help of As, Sb, and Te, they 
lead on to the metalloids. 

In the groups of analogous elements, the elements 
whose atomic weights are the highest possess more 
strongly marked basic properties, or form weaker acids. 
Bunsen has shown that Cs is more eleffro-positive than K 
and Rb ; the basic properties are more apparent in BaO 
than in CaO, in Th02 than in Zr02 or Ti02; HgO sepa¬ 
rates MgO or BeO from compounds ; Bi2Q3 is a more 
energetic base ihan Sb203 or As20; P203 does not exhibit 
any basic properties, unless it is in tins circumstance, that 
PtLCL is not a tribasic acid, but a dibasic acid. For the 

Volume HC1 = 29 
KCl = 37 

Diff.of.vol. when — 
H is replaced by K 8 8 

We can bring together, according to 
weights, the following unlike elements . 

O = 16 F = 19 Na= 23 

S = 32 Cl= 35-5 K = 39 
Se= 78 Br = 80 Rb= 85 
Te = 125 ? I =127 Cs= 133 

their 

Mg = 
Ca = 
Sr = 

13 

atomic 

24 
40 

87 
Ba =137 

* See Chemical News, vol. xl’, p. 268. 

r3w3 
same reason Ta gives a more feeble acid than Nb and V, 
Te an acid more feeble than Se and S. The acid proper¬ 
ties are very feebly marked in Pb02)* although Fiemy 
obtained a salt, K2Pb03,3H20, corresponding to salts pre¬ 
pared by means of stannic and silicic acids; Sn02 
possesses feeble basic and acid properties ; and Si02 
cannot adt except as an acid, although as a weak acid. 

Besides this, when the atomic weight increases in the 
members of a determined g'oup, it is not only that the 
faculty of being leduced to the state of a simple body 
increases (compare Te and Se with S, I with Cl, Au with 
Cu, &c.), but also the power of giving lower forms of 
oxidation, exhibits itself frequently by a relative stability 
and by a great aptitude for lorming compounds. Bi forms 
B 205 with difficulty—generally the compounds of bis¬ 
muth correspond to Bi203, or BiX3; in the same manner 

* A true analogue of Sn02,Pb0j, should also be able to act as a 
base. However, the attempts that 1 have made, above all in that 
which concerns the a<5ti nof HF, have led to no results. To all ap¬ 
pearance the known form, b03, answers to metastannic ana meta- 
titanic acid. We must wait for the discovery of a variety of Ph03 
with basic properties. 
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Pb does not onl) form Pb02, but also the very stable 
oxide PbO, which Sn and Si are not capable of doing to 
the same degree ; T1 does not only fo'm Tl203 but also 
T120, which has not been observed either in the case of 
In or of Al. 

In the group Mg, Zn, Cd, Hg, we notice, with the aug¬ 
mentation of the atomic weight, a marked increase in the 
volatility, basic properties of the oxide RO, reducibility to 
the metallic state, and the power of forming a lower 
oxide, R20.* 1 he volatility does not increase with the 
augmentation of the atomic weight, except in this and 
the neighbouring series ; on the contrary, it diminishes in 
the last series, as is well shown by Cl, Br, and I. 

It is precisely for the motives expressed above that the 
so-called noble metals occupy the place which has been 
given to them in the system,—that is, in the middle of the 
large periods, amongst the members having high atomic 
weights, which comprises elements which are very easily 
reducible, and whose reactions are very weak. 

All that has preceded shows the nature of the periodic 
law. No natural law acquires any scientific irnpoitance 
unless it introduces, so to speak, some practical conclu¬ 
sions, or, in other words, unless it admits of logical con¬ 
clusions capable of explaining what has before remained 
unexplained, and, above all, unless it raises questions 
which can be confirmed by experience. In a case of this 
nature the use of the law is evident, and it is possible to 
control its correctness. 

This law will at least incite research into the new, lit'le- 
known parts of science. This is why I propose to study 
attentively some consequences of the periodic law, and to 
examine how it can be applied— 

To the system of elements ; 
To the determination of the atomic weights of insuffi¬ 

ciently studied elements; 
To the determination of the properties of elements up 

to the present time unknown ; 
To the correction cf atomic weights ; 
And to the enlargement of our knowledge of the forms 

of chemical combinations. 

I shall not form any hypotheses, either here or further 
on, to explain the nature of the periodic law; for, first of 
all, the law itself is too simple ;f and, secondly, this new 
subjed has been too little studied yet, in its diverse parts, 
for us to be able to form any hypothesis: the most im 
portant reason is the third one, - that is, that we cannot 
put the periodic law and the atomic theory in accord with¬ 
out upsetting the known faCts about the exaCt values of 
the most carefully found atomic weights. There is, how 
ever, I believe, between the series of elements and the 
homologous series, an analogy which, although small, is 
not less real, which authorises me to admit that it is so ; 
it is the comparison of the physical propeities of a group 
to which I shall return later on. 

(To be continued.) 

THE DISSOCIATION OF CHLORINE. 

Victor Meyer’s Answer to Seelheim’s Critique. + 

Since I communicated to you Seelheim’s experimental 
critiqueg of-V. Meyer’s famous experiments this investi¬ 
gator has published an answer to that critique, which (I 
tejoice to say) amounts to a complete and (1 believe) un¬ 
answerable refutation. 

^ * It can be foreseen that cadmic oxide will give a basic suboxide, 
Cd20,—certainly very unstable in air,—or else salts edX, which cor¬ 
respond to it. 

i' However, I do not ignore that to completely understand a subjedt 
we should possess, indep nden'ly of observations (and experiences) 
and of laws (as well as systems;, the meanings of bot i one anti the 
other. 

+ From an article in the Ber. der Deut ch. Cnem. Ges., No. 18. 
Communicated by rof. Dittmar. 

§ Chemical N ews, vol. xl., p. 244. 

f Chlorine. 

What V. Mover says is easily condensed in a few 
worus. It is quite true that at a “ytllow” heat pla¬ 
tinum-metal can be volatilised in a currem of chlorine. 
V. Meyer himself has often repeated Troost and 
Hautefeudle’s experiments; but, in looking into the 
matter quantitatively, he found that at —1570° C. a 
given quantum of metallic platinum, when exposed to 
a rapid current of dry chlorine for a whole hour, 
lost only 1 per cent of its weight. In his vapour-den-ity 
determinations the platinum produced (from the PtCI2) is 
expo ed to a stagnant atmosphere of chlorine lor only a 
few seconds. It is difficult to assume that, under the*e 
circumstances, more than perhaps a few hundredths of a 
per cent of the metal could possibly get gasrfied. But, 
what is more, he always took care, afier the experim nt, 
to examine the wee bucket which served for the introduc¬ 
tion of the platinous chloride, and he invariably found it 
full of spongy metal, the weight of which (whenever the 
test was applied) agreed almost absolutely with th it calcu¬ 
lated from the weight of ti e chloride used. Of crystalline 
or sublimed platinum no trace could be discovered. 

Moreover, iodine, as V. Meyer stated in h s first commu- 
mcation, behaves at high tempeiatures as chlorine does, 
although it na urally was used as such, and not in the 
shape of a platinum compound at all. 

It appears, then, that V. Mever after all is right, and 
that we must admit that the substance Cl2 at high tem¬ 
peratures suffers decomposition, pernaps according to 
equation 2CI2 = Cl2-fiCl+C1. This from the first was my 
theory of the phenomenon, and I mean to retain it 
until it is disproved. Not that I claim any credit lor an 
idea which is so obvious that it must have suggested itself 
to any chem st who took the tiouble of reasoning on the 
matter. 

Lieben* (hesides offering this very obvious explanation) 
suggests that possibly V. Meyer’s result may be owing 
only to the fact that the coeffio ent of expansion of chloiine 
increases rapidly at high temperatures, and he does not 
see that he thereby only re-sta'es the problem. In any 
gas of moderate tension the molecules must be assumed 
to be mere points compared with their average distances. 
If such a thing expands on be ug heated it can do so 
only through two causes, v z., first, an increase in the 
energy of the piogressive motion of the molecules; and 
secondly, a multiplication of molecules, i.e., through 
dissociation 1 he expansion owing to the fi st cause 
amounts to 1-2731^ of the volume at o° C per degree 
Centigrade. To say that a ceitain gas, within a certain 
interval of temperature, expands at a grea er rate is only 
another way of stating that th - number of molecules in it 
increases in consequence of the respective elevation of 
temperature. 

W. D. 
Anderson’s College, Glasgow 

SEPARATION OF PHOSPHORIC ACID FROM THE 

SESQUIOXIDE3 OF IRON AND ALUMINA. 

By M. P. DEROME. 

The separation of phosphoric acid when combined with 
sesquioxides of iron and alumina is effected in a very 
satis aCtory manner by the following method :— 
The substance, mixed with from five to six times its 
weight of dry sodic sulphate, is strongly heated lor eight 
or ten minutes over an enamelei’s bla>t-lamp; when cool 
the mass is extracted with water, which dissolves the ex¬ 
cess of sonic sulphate and the phosphoric acid in the 
state of tribasic phosphate of soda 

The phosphoric acid in this liquid can be determined 
either by means of a standard solution of uranium, or by 

* Extract from Comptes hendus No. 6 in No. 18 of the Berichie. 
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precipitation of the phosphoric acid in the state of ar¬ 
gentic phosphate or ammonin-magnesic phosphate. 

This method may be applied to the treatment of phos¬ 
phoric acid in soils, iron ores, and generally in every 
material containing small quantities of phosphoric acid 
and much iron and alumina. 

In soils phosphoric acid compared with the sesqui- 
oxides is always found in feeble quantities. It suffices, 
then, after the elimination of the silica and of the residue 
insoluble in acids, to search for phosphoric acid in the pre¬ 
cipitate of ferric oxide and aluminium, as obtained by the 
aid of heat from a solution almost neutral in presence of 
sodic acetate. 

If a very calcareous soil does not contain sufficient ses- 
qtnoxides for the total precipitation of phosphoric acid, a 
slight excess of ferric oxide may he added ; the richness 
of the precipitate in phosphoric acid is a suie indication 
of the sesquioxides being in sufficient quantity. 

Svnthetical experiments have given amongst others the ' 
following results, which sufficiently show the value of the | 
method : — 

Fe2,_/3 Ai.2o3 
Phosphoric Acid 

-X- 

Introduced. Alumina Oxide. Intr duced. Found. 

0308 0-108 0-025 0 0249 

0195 0*300 0*010 OOIO 

I-I95 0 3"0 0*0-j.O OO4O 

0310 0 115 0025 O 1247 

O I IO 0 300 o'I 25 OI25 

0310 0-115 0-005 0 005 

O'HO 0*300 0-005 O 005 

—Comptes Rendus, December 1st. 

FURTHER EXPERIMENTS ON THE VAPOUR 

DENST11ES OF POTASSIUM AND SODIUM.» 

By Professor JAMES DEWAR, M.A., F.R.S., and 
ALEXANDER ScO IT, B.a. 

In our f< rmer communication ‘‘ On the Vapour Densities 
of Poiassiu n and Sodium,”f we pointed out the chief 
obstacles wmch lay in the way of an exadt determination 
of these constants. Having overcome the chief manipula¬ 
tive difficulties in connection with the method we described, 
there still remained the problem tor solution as to h >w far 
the use of iron bottles in our experiments might affedt the 
results. If tne iron retained the metals or allowed their 
vapours to diffuse with rapidity through it, a considerable 
error might be produced without its being easily detected. 
We noted an adtion of this kind, remarking that “ both 
metals seemed to have a tendency to behave in the same 
manner as zinc, viz., to form an alloy wiih the iron, 
because the vapour evolved after a few minutes was 
absorbed completely, in spite of all precautions to prevent 
oxidation." The tendency of iron and the alkali metals 
to form allovs, we thought, would be diminished, so 
as not to interfere with the value of the rrsults, “by 
raising the temperature as much as possible, so as to 
induce rapid volatilisation,” and the fair accordance 
of the series of experiments formerly given led us to 
suppose that this difficulty had been successfully obviated. 
Recent spedtro-copic observations, by Professo's L veing 
and Dewar, on the luminous absorption of the vapours of 
sodium under different conditions in iron and platinum 
vessels—which will be presented to the Society—having 
led to the in erence that mere rapidity of volatilisation, of 
such small weights of the metals as can be conveniently em¬ 
ployed for the measurement of the volumes of the vapours, 
in presence of a relatively eno m us mass of iron, would 
not eliminate the absorptive adbon, new experiments were 
made in a platinum ap >aratu- of similar shape and S'ze 
to the iron <me, and m the same manner as formerly de¬ 
scribed. Magnesia was used instead of sand to pack 

the platinum vessel in the crucibles, employed as a pro¬ 
tection against the diffusion of furnace gases, and the 
volatilisation of the alkali metals took place in nitrogen. 
Each set of experiments was made at different times, and 
the results are given in the order of observation, the bottle 
being freed from the vapours after each experiment by a 
strong current of hydrogen. The molecular weights are 
calculated for 22'34 c-c- at °° C. and 760 m.m. pressure. 

The following tables contain the record of the results 
obtained:— 

Potassium. 

I. 

0 046 grm. gave 24-1 c.c. at 0° and 760 m.m. 
0045 „ 231 
0-042 ., 21-2 
0045 ,, 22-9 ,, ,, 
0-045 .. 22-1 
0030 ,, 25-1 

Mol. wt. 42*6 

.» 43'5 
». 44'2 

.. 43'9 
» 45'5 
.. 44'5 

Mean molecular weight 44-03 

II. 

o-°47 grm. gave 26-8 c.c. at o° and 760 m.m. Mol.wt. 39-2 
0 049 >! 26'0 ,, ,, ,, 

Mean molecular weight a-' A5 

Sodium. 

I. 

0-032 grm. gave 26-5 c.c. at o° and 760 m.m. Mo’.wt.27-o 
0033 „ 267 ,, „ ,, 27-6 

O 031 ,, 27’9 )> jj j, 24*8 

Mean molecular weight p'W 

II 

0-032 grrr 1. gave 25-1 c. 

0-032 a 26-3 

o-03r j» 27-9 

0-029 1» 26 5 

0-031 jf 26-9 

0 030 a 27'3 
0-030 a 26-1 

.ato°and 760m.m. 

if ff 

11 a 

a a 

a a 
j » a 
>1 a 

Mol. wt. 28-5 

,» 272 
,, 24 8 
» 24-4 
» 25 7 
„ 246 

Mean molecular weight 25-8 

III. 

0-027 grm. gave 24-6 c.c. ato° and 760 m.m. Mol.wt. 245 
0-027 „ 23-2 ,, ,, „ 260 
0037 „ 31-7 ,, ,, „ 26-1 
0030 ,, 29-1 „ „ „ 23-0 

Mean molecular weight 24-9 

The new determinations of the molecular weights of 
potassium and sodium are just about half the formt r values, 
and would seem to support the inference th it the atom of 
each of these metals resembles mercury and cadmium in 
the gaseous state, as regards molecular volume Such a 
remarkable result cannot be accepted without a t ery 
thorough investigation of the secondary readlions when 
any take place, under the conditions of the experiment. 
It is certain that in the platinum vessels there is much less 
absorption of the vapour than in the case of iron, and 
that the adtion of the furnace gases is all but eliminated. 
The following suggestion towards an explanation of the 
results naturally occur. The metals may contain a large 
amount of occluded hydrogen. With reference to this 
assumption, we have examined the sodium used in our ex- 

| peri-Tients and find, on careful exhaustion and boiling in a 
1 Sprengel vacuum, that one volume of sodium contains only 
| one-third of its volume of occluded hydrogen, so that this 
) will not account “ for the double volume of the atom ®f 

* Abstradt of Paper read before the Rcr>ai Society* 
t Proe. Hoy. Soc., January, 1079. 
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the metals.” The alkali metals may form volatile com¬ 
pounds with platinum, although, judging from analogy, 
such compounds are not likely to exist. If so, the vapour 
blown out of the bottle ought to contain platinum. The 
use of platinum tubes to blow out the vapours prevented 
the test being applied. Occluded oxygen from the platina 
might transform the metals into oxides, and thus com¬ 
plicate the results. We have, however, always observed 
plenty of free metallic vapour on blowing out the bottle, so 
that the metals remain chiefly in the state of vapour. 
Unless some other explanation can be given, it will be 
necessary to admit some anomaly in the behaviour of 
potassium and sodium, as regards their vapour densities 
at high temperatures. In future the variation of the density 
with the temperature must be determined, but this is very 
difficult at temperatures about 1500° C. The chief draw¬ 
back to the prosecution of the experiments is the terrible 
waste of platinum vessels, which never stand the combined 
adiion of potassium, sodium, and hydrogen at high tem¬ 
peratures beyond two or three operations. 

1 he following determinations of the molecular weight 
of potassium iodide, made in the iron apparatus, are of 
importance in connection with the previous results. 

Potassium Iodide. 

0159 grm. gave 2o-75 at oc 
0-165 21-2 , 
0-170 M 21-4 
o-i8o >> 21-6 , 
0-103 ?> , 
OI74 J) 24’4 

and 760 m.m. Mol. wt. 171-0 

■ ) !> 174’° 

» » 177 0 
>. ,, 186-0 
n jj 

>> »> I59’° 

Mean molecular weight 169 8 

These numbers are fairly accordant, and seem to indicate 
that iodide of potassium is normal in its behaviour. The 
vapour after each experiment was blown out with a 
current of hydrogen. A crystalline deposit was obtained 
in each case, which was pure iodide of potassium, free 
liom any trace ol iron. Taken in connection with the 
former experiments, this seems to show that, if free potas¬ 
sium is abnormal, its compounds are not alterrd. Before 
any final conclusions can te reached, further experiments 
must be made in platinum or iiidium vessels, and it will 
be very important to control the results by examining the 
densities of the iodides of ciesium and rubidium. 

ON THE VAPOUR-DENSITIES OF 

PEROXIDE OF NITROGEN, FORMIC ACID, 

ACETIC ACID, AND PERCHLORIDE OF 

PHOSPHORUS. 

By J. WILLARD GIBBS. 

(Concluded from p. 285.) 

In Table VI. are exhibited the results of experiments by 
Playfair and Wanklyn,* in which the vapour of the acid 
was diluted with hydrogen or, in a single case (the experi¬ 
ment at 95-5-), by air. Columns I. and II. of the observed 
densities relate each to a series of observations by the 
method of Gay-Lussac; column III. contains four inde¬ 
pendent determinations by the method of Dumas. The 
numbers in the column of pressures are, as in other similar 
cases, the partial pressures obtained by subtracting from 
the total pressure (which was never very much less than 
that of the atmosphere) that which would be exerted by 
the hydrogen or air alone. 

The first observation of the first series gives the density 
1-936, which is doubtless too small, since it is much less 
than the theoretical limit 2-073. Since the greater part 
pf the measurements from which this number was calcu- 

* Trans. Roy. Spc. Edin., vpl. xx(i., p. 4^5. 

lated were also used in reducing the other observations o 
the series the error probably affcCts the other observations 
and in a somewhat increased degree. This will account 
only for a part of the difference between the observations 
and the formula. The remaining part of the differences 
in this series, and the somewhat smaller differences in the 
next, may be due to the fad that the experiments of both 
series were conduded with descending temperatures. Yet 
the experiments of the third column, whi h were made by 
Dumas’s metnod, do not exhioit any preponderance of 
positive values for the excess of observed density, but 
rather the opposite. 

On the whole, these experiments furnish no decisive in¬ 
dication of any influence of the hydrogen or air upon the 
vapour. They may be thought to corroborate slightly the 
tendency observed in the experiments of Naumann and 
Troost toward lower densities than the formula gives at 
very low pressures. Yet where the experiments of Nau¬ 
mann show the greatest deficiency in observed den-ity (at 
78° and 80 m.m.), an experiment of Playfair and Wanklyn, 
at almost the same temperature and pressure, gives a 
trifling excess of observed density, and at a little lower 
temperature and pressure, where we should exped from 
the experiments of Naumann that the deficiency would be 
still greater, an experiment of Playfair and Wanklyn shows 
a great excess of density. 

By combining the experiments of Cahours, Naumann 
and Troost, we mav obtain observations of density at 130° 
for a very wide range of pressures. For one atmosphere, 
we may regard the formula as coinciding with the average 
of the numbers given by Cahours. Fur pressures between 
three-quarters and one-half of an atmosphere the experi¬ 
ments of Naumann show an excess of density; at pres¬ 
sures below half an atmosphere the experiments both of 
Naumann and of Troost show a deficiency of density as 
compared with the formula. For an indefinite diminution 
of pressure there can be little doubt that the real density, 
like the value given by the formula, approaches the theo¬ 
retical value 2-073. The greatest txcess in the numbers 
obtained by experiment is o'Oj ; the greatest deficiency is 
o-ig, which occurs at 59-7 m.m. The next in order of mag¬ 
nitude is o 11. which occurs more than once. These dis 
crepancies are certainly such as may be accounted for by 
errors of observation. They do not appear to be greater 
than we might exped on the hypothesis of the entire 
corredness of the formula. On the other hand, the agree¬ 
ment is greater than we should exped, if we rejed the 
theory on which the formula was obtained. It is about 
such as we mivht exped in a suitable formula of interpo¬ 
lation with three constants, which have been determined 
by the values of the density for one atmosphere, for half 
an atmosphere, and for infinitesimal pressures. But we 
must regard the adual formula, in its application to this 
sing'e temperature, as having only two constants, of 
which one is determined so as to make the formula give 
the theoretical value for infinitesimal pressures, and the 
other so as to make it agree with the experiments of 
Cahours at the pressure of One atmosphere. 

An entirely different method has been employed by 
Horstmann* to determine the vapour-density of this sub¬ 
stance. A current of dry air is forced through the liquid 
acid, which is heated to promote evaporation, and the mix¬ 
ture of air and vapour is cooled to any desired tempera¬ 
ture, with deposition of the excess of acid, by passing up¬ 
ward through a spiral cube in a suitable bath. The acid is 
then separated from the air, and the quantity of each 
determined. It is assumed that the air is exadly satu¬ 
rated with vapour on leaving the coil, and that it has the 
temperature of the bath. If we know the pressure of satu¬ 
rated vapour for that temperature, and assume the validity 
of Dalton’s law, it is easy to calculate the dens ty of the 
vapour. For the pressure of the air is found by subtracting 
the pressure of the vapour from the total pressure (the ex¬ 
periments were so conduded that this was the same as 

* Bcrichte der Dcutschen Ckemischen Cesellschaft, J ahrg. iii. G870), 
S. 78; and JaTirg x! (1^78)', s. 1287. 
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TABLE VI.—ACETIC ACID. 

Experiments of Playfair and Wanklyn. 

Tempera¬ Pres¬ Density calc. Density observed. Excess of observed Density. 
ture. sure. by eq. (12). I. 11. III. I. II. III. 

212-5 322-8 2-124 2-060 — -064 

194 326-0 2-168 2-055 -•113 

186 254‘4 2-173 1-936 

2-108 
-•237 

182 3r9'4 2-213 -•105 

166-5 289-5 2-293 2-350 + •057 

163 245-8 2-290 2017 -•273 
132 227-5 2-628 2-292 

2-426 
-•336 

I3°’5 285-7 2-729 -•303 
119 2690 2-914 2623 “ *291 

1165 211-3 2-876 2"37r -•505 
95'5 (123 8) 3-105 2-594 -a” 
865 (200-4) 3-432 3-172 — *260 

799 (83-3) 3-297 3-340 + •043 
62-5 (46-2) 3 473 3-950 + •477 

the a&ual pressure of the atmosphere), and the ratio of 
the weights of the acid and the air obtained by analysis, 
divided by the rat o of their pressures, will give the ratio 
of their densities. The pressures of saturated vapour em¬ 
ployed by Horstmann are those given by Landolt,* and 
differ greatly from the determinations of Regnault, in some 
cases being nearly twice as great,—a difference noticed 
but not explained by Landolt, who, however, gives deter¬ 
minations (previously unpublished) of Wiillner, which 
somewhat exceed his own. (On the other hand, the ob¬ 
servations of Bineau substantially agree with those of 
Regnault.) 

If we compare the observations of Horstmann wtth the 
values given by equation (12) on the basis of Landolt’s 
pressures we find a very marked disagreement, as may be 
seen by the following numbeis, which relate to the highest 
temperatuies of Horstmann’s experiments, where the dis¬ 
agreement is least:— 

Temperature— 
631 629 599 5I-I 49 0 487 44-6 41-4 

Pressure |Landolt)— 
iio-o 109-2 970 69-0 63-4 63-0 53’i 466 

Density calculated by eq. (12' 
367 367 3-69 375 

1— 

3 77 3-77 3’79 3-81 

Density observed— 
3-19 3-11 3-12 3-16 2-89 2 98 2’75 2 62 

It will be observed that while the values obtained from 
equation (12) increase with diminishing temperatures the 
values obtained from Horstmann’s experiments diminish. 
This diminution continues as far as the experiments go, 
until finally at 120 or I5°the densities are only one-half as 
great as those obtained by Bineau, by diredt experiment at 
the same temperatures and at somewhat less pressures, in 
a series of observations which bear every mark of a very 
fexceptional precision. (Compare Tables VII. and IV.) 
The explanation of this disagreement is doubtless to be 
found in the values of the pressures employed in the calcu¬ 
lations, and it will be interesting to see how the results 
may be modified by the adoption of different pressures. 

In determinations of the pressure ol saturated vapours 
too great values are so much there easily accounted for 
than errors in the opposite diredion, especially when the 
pressures are small, that especial interest attaches to the 
lowest figures which are supported by a'tot'npetent autho¬ 
rity. The experiments of Kegnaultf wer6 made with 
three different preparations *61' acetic acid, of which the 
6econd was tonce, and the third twice, purified by distilla¬ 
tion over anhydrous phosphoric acid. Each distillation 
considerably diminished the pressure of the saturated 
vapour, the effed of the second distillation being about 

* Liebig's Annilen. suppl. vi. (18681, p. 157. 
f Mem. Acail. Sciences., voi. xx.vi., p. 758. The expeiiments date 

front 1844. 

half that of the first. The numbers obtained with the 
third preparation are given in the following table, with 
their logarithms and the differences of the logarithms for 
one degree of temperature :— 

Temperature. Pressure. Log. Pressure. Diff. per 1°. 

9-71 6-42 0-8075 0-0239 

1212 7-33 08651 0-0272 

I4-33 8-42 0-9253 o-oi6i 

14-87 8‘59 09340 0 0252 • 

17 23 9 85 0-9934 0-0251 

19 84 n-455 1-0590 0-0237 

22-37 I3"I5 i-xi8g 0-0232 

25-28 1536 1-1864 

The uniformity of the numbers in the last column shows 
the remarkable precision of the determinations. At the 
same time it is evident that the differences in these num¬ 
bers are due principally to the errors of observation, so 
that numbers obtained by interpolation between the 
logarithms ol the observed pressures will be somewhat 
better (on account of averaging of the errors) than the 
original determinations. 

The values obtained by such an interpolation have 
been used for the comparison of Horstmann’s experiments 
with the formula (12) which is given in Table VII. Un¬ 
fortunately, this comparison cannot be extended above 250, 
which is the limit of Regnault’s experiments. The first 
three columns of the table give the temperatuies of 
Horstmann’s experiments, the pressures corresponding to 
these temperatures according to the determinations of 
Landolt, and the density deduced from Horstmann’s ex¬ 
periments by the use of these pressures. To these column^, 
which are taken from Horstmann’s paper, are added the 
pressure derived from Regnault’s observations by the 
logarithmic interpolation described above, the density 
calculated by equation (12) from these pressures and the 
temperatures of the first column, and the densities obtained 
by combining Horstmann’s experiments with Regnault’s 
pressures. This column is derived trom the second, 
third, and fourth, as follows. If 10 and W denote respec¬ 
tive; y the weights of vapour and of air which pass through, 
the apparatus in the same time, P the height.of the baro¬ 
meter, and pi, the pressure of saturated vapour as deter¬ 
mined by Landolt, the densities obtained on the basis of 
Landolt’s pressures, and given in the third column, are 
evidently represented by— 

w>(P— i>o ) 

W/> 

The numbers of the fifth column, which are represented 
in the same way by— 

rc(P-^R) 

W p K ’ 

\ where /r denotes the pressure as determined by Regnault’s 
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experiments, have been calculated by the present writer by 
multiplying the numbers of the third column by— 

pi* (P — pH ) 

Table VII.—Acetic Acid. 

Determinations of Vapour-density by Distillation. 
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I. II. 
25 0 23‘5 2*42 15'13 386 3-80 — •06 
23-8 22'4 2-23 1419 3-86 356 -•30 
22'6 216 2‘2g i3‘3i 387 3 76 — •II 
2I-5 20-4 2-24 12’54 387 3 68 -•19 
20'4 192 2-05 1181 3-88 337 -■51 
20'2 190 2-28 n-68 3-88 375 -•13 
20'0 18-9 2-13 11-56 3-88 3’52 -•36 
z7‘4 168 2-og 9'95 3‘89 3'56 -•33 
15-6 15-6 i-gS 896 3-go 3’48 -•42 
I5-3 153 i’95 8-8i 3-90 3'42 -•48 
153 15-3 1-85 8-8r 3-90 3‘24 -•66 
147 151 178 8-54 3'9r 3-i8 -73 
127 137 1-96 7-60 3'9r 3’56 -•35 
12-4 13-5 i-8g 7-46 3-92 3’45 -•47 

As the height of the barometer in Horstmann’s experi¬ 
ments is not given it has been necessary to assume P = 76o. 
The inaccuracy due to this circumstance is evidently 
trifling. The last two columns of the table, which relate 
to different series of experiments by Horstmann (a dis¬ 
tinction not observed in other parts of the table), give the 
excess of the densities thus obtained from Horstmann’s 
and Regnault’s experiments above the values calculated 
from equation (12) with the use of Regnault’s determina¬ 
tions of pressure. 

The densities obtained by experiment are without ex¬ 
ception less than those obtained from equation (12). At 
the highest temperatures, where the liability to error is the 
least, both in respeCt to the measurement of the pressure 
of saturated vapour and in respedl to the analysis of the 
product of distillation, the results of experiment are most 
uniform, and most nearly approach the numbers required 
by the formula. At the lowest temperatures the greatest 
observed density is about one-eleventh less than that re 
qured by the formula, the difference being about the same 
as between the highest and lowest observed values for the 
same temperature. 

Since each successive purification of the substance em¬ 
ployed by Regnault diminished the pressure of its vapour, 
it is not improbable that the pressures might have been 
still farther diminished by farther purification of the sub¬ 
stance. The pressures which we have used are therefo e 
liable to the suspicion of being too h gh, and it is quite 
possible that more accurate values of the pressure would 
still farther reduce the deficiency of observed density. 

Perchloride of Phosphorus.—For this substance we have 
at atmosphere pressure a single determination of vapour- 
density by Mitscherlich,* and a series of determinations 
by Cahours ;f at lower pressures we have determinations 
by Wurtzj and by Troost and Hautefeuille.§ In the ex¬ 
periments of Wurtz the pressure was reduced bv mixing 
the vapour with air. In Table VIII. all these determina¬ 
tions are compared with the formula— 

log 
3'6(D —3~6)__ 5441 

r+log/>- 14-353. (*3) (7-2 - D)a fc+273 

The differences between the calculated and observec 
values are often large, in six cases exceeding 0-30 j but 

* Pogg. Ann., vol, xxix. (1833), p. 221. 
! Comptes Rendus, xxi. (1845), p, 625 j and Ann. de Chim. et de Phys., 

fe. 3. vol. **• (1847), p. 369. 
- C viptes Rendus, vol. Ixxvi. (1873), p, 6014 
!> (but.) vol Ixxxiii, (i8?6h p 97?. 

they exhibit in general that irregularity which is charac¬ 
teristic of errors of ob>eivation. We should expedt large 
errors in the observed densities on account of the difficulty 
of obtaining the substance in a state of purity, and because 
the large value of the density renders it very sensitive to 
the effedt of impurities which diminish the density,—also 
because the specific heat of the vapour is great, as shown 
by the numerator of the fradtion in the second member of 
(13),* and became the density varies very rapidly with the 
tempetature as seen by the numbers in the third column 
of Table VIII. 

Table VIII.—Perchloride of Phosphorus. 

Experiments of Mitscherlich, Cahours, Wurtz, and Troost 
and Hautefeuille. 

Temper¬ 
ature. 

Pres- 
Density 
calc, by 

Density 
observed. 

Excess of 
observed density. sure. 

eq- (13)- Mitsch. Cahours. Mitsch. Cahours. 

336 (760) 3'6ro 3-656 + •046 
327 754 3-614 3656 + •042 
300 765 3-637 3-654 + ■017 
289 (760) 3-656 3-69 + -03 4 
288 763 3-659 3-67 + -OI1 
274 755 3701 384 + -I39 
250 751 3862 3 99r + •129 
230 746 4-159 4-302 + •142 
222 753 4'344 4-85 + 506 
208 (760) 4-752 4'73 —’021 
200 758 5-018 4-851 — ‘167 
igo 758 5 368 4-987 -•38r 
182 757 5646 5078 -•568 

Wurtz. T. & H. Wurtz. T.&H. 

I78-5 227-2 5-053 5-^50 + •097 
175-8 2537 5-223 5 235 + ’012 
167-6 221*8 5-456 5-4I5 — ‘041 
I54'7 221 5-926 5-6I9 -•307 
1501 225 6 086 5-886 — *200 
i486 244 6 169 5-964 -•205 
145 391 6-45 6-55 + •10 
145 311 6-37 6-70 + •33 
145 307 636 633 -•03 
I44-7 247 6-287 6-14 -•I47 
*37 28l 6 53 6-48 -•05 
J37 269 6 51 6-54 + •03 
137 243 648 6 46 — •02 
J37 234 6 47 6-42 -•05 
137 148 6-31 6 47 + 'i6 
129 I9I 659 6-i8 -•41 
I2g I70 6 56 663 + •07 
129 l6j 6-55 631 -•24 

But at the two lowest temperatures of Cahours’s experi¬ 
ments the differences of tne observed and calculated den¬ 
sities (o'38i and 0-568) are not only great, but exhibit, in 
c mnedtion with the adjacent numbers, a regularity which 
suggests a very different law from that of the formula. In 
fadt, the densities obtained by Cahours at atmospheric 
pressure and those obtained by Troost and Hautefeuille at 
pressures a little less than one-third of an atmo>phere 
seem to form a continuous series, notwithstanding the 
abrupt change of pressure. Yet it is d ffieult to admit 
that the density is independent of the pressure. So radical 
a difference between the behaviour of this substance and 
that of the others which we have been considering tequires 
unequivocal evidence. Now it is worthy of notice that 
the experiment at 183°, in which the greatest discrepancy 
is seen, is not given in the first record of the experiments, 
which was in the Comptes Rendus in 1845. It's given in 
the Annales de Chirnie et de Physique in 1847, where it is 
called the first expeiiment. (The experiment at 336° is 
also omitted in the Compt-s Rendus, and that at 208' in the 
Annales; otherwise the lists aie the same.) If it was'he 
first experiment in point of time, which is apparently the 
meaning, it was made before the publication in the Cumptes 

* Compars Trant, Conn, Atad., vol. lii.j p. 2431 
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RenduSy and we can only account for its omission by sup- 
pos ng that it was a preliminary experiment, in which its 
distinguished author did not feel sufficient confidence to 
include it at first with his other determinations, although 
he afterwards concluded to insert it. If we rejedt this 
observation as doubtful, the disagreement between the 
formula and observation appears to be within the limits of 
possible error, but additional experiments will be necessary 
to confirm the formula.* 

Experiments have also been made by M Wurtz. in 
which the vapour of the perchloride of phosphorus was 
diluted with that of the perchloride.f These experiments 
may be used to test equation (8), which, wht-n the values 
of its constants are determined by equation (13), reduces 
to the form— 

loo Ps = 5441 
° P2PS t C + 273 

I375I. (14) 

where p5, p2. and p3 denote the partial pressures due re¬ 
spectively to the PC15 the Cl2, and the PC13 existing as 
such in the gas-mixture. Since the-e quantities cannot 
be the subjedts of immediate observation, a farther trans¬ 
formation of the equation would be convenient. Let M3, 
M2 denote the quantities of the pro'ochloride and r.f chlo¬ 
rine ol which the mixture may be formed, and P3, P2 the 
pressure which would belong to each of these if existing by 
itself with the same volume and temperature. These 
quantities will be connected with the eqnations— 

P2 = 
k t Mo 

P,= 
k t M, 

(15) 
2'22 V " 4-98?; 

where k denotes the same constant as before referred to. 
From the evident relations— 

?2=p2+p5< P3 =/>3 +/5> P~p2+p3 + p5' 
we obtain— 

/’s = P2 + P3 ~~pi P2 =p ~ P3. Pz=p — ^2\ 
and by substitution of these values in equation (14),— 

log 
P2 4- P3 — P 

IP-P2) 
5441 

*3 + 273 
I375I (16; 

In view of the relations (15) this may be regarded as an 
equation between the pressure, the temperature, the vol¬ 
ume, and the quantities of pro'ochloride of phosphorus 
ano chlorine in o which the gas-mixture is re-oivable. 

It is in this form that we shall apply the equation to the 
experiments of M. Wur-z, the results of winch are exhi¬ 
bited in Table IX. The first column gives the number 
distinguishing ea h experiment in the original memoir ; 
the second, the tempoature ; the third, ihe observed pies- 
sure ( p) of the mixture of PCIj, PC13, and Cl2, wh ch is 
the barometric piessure coriedteu for the small quantity of 
air lemaining in the fl isk ; the fourth, the pressure „ due 
to the possible perchloride, found by subtracting the pres- 
sute tlue to the excess of protochloride (this pressure is 
calculated from, the theoretical density of trie proto- hloride) 
from the total p essure; the fifth, the density d of ihe 
possible perchloride calculated from its pressure jt with 
the temperature and volume. The numbers of these five 
columns are taken from the memoir cited, except that the 
correction o .he barometric pressures nas been applied by 
the present writer in accordance with the data furnished 
in that memoir. The two next columns contain the values 
of P2 and P3. These woul 1 naturally be calculated from 
M2 and M3 by equations (15). But since the values of 
M2 and M3 have not been given explicitly, those of P2 and 

* Additional experiments on the density of this vapour have been 
made bv M. C hours, concerning which he says in 1866: Les deter¬ 
minations qui je viens d’efifeci uer a 170 et 172 deg-es (ce corp- bout 
Vers 60 a 163 degies) m’ont uon.ie des n-mbres q 1, bir-n que nutable- 
ment plus tort que ceux que j' .1 obtenu- a terieurement a 182 et 185 
d-g es sont ncore bien e.oigne. de celui quecorrespomi a4 volumes.” 
(Comp es K'ttdus, i 63.P 16.) So far as the present write has been 
able to ascertain, these de erminations hav. n t been published. The 
formula give- 6 025 for .?o°ami 5-973 lor 172°, a atmospheric pressure, 
“ihe number correspondi g to four voiurn s is 

i 6emptes Rendus, v#li Lxvi, (1873), p. 6oi» 

P3 have been calculated h m hi rec tided vame- of w and 
S. Since the weight oi thc^o sible chloride is— 

-7-2 m2, 
2‘22 

we have— 

S _7'2 M2 f _ 7-2p 

2'22 V„ w 3 

Moreover,— 

p — JT = P3 — P2, 

since both members of the equation express the pressure 
due to the excess of the pntochloride. The values of P2 
and P3 were obtained by these equations. 

No. of 
expt. 

P 
(obs.) 7r. 3. P.- Pa- 

p calc, bv 
eq. (16]. 

Excess of 
obs.v lue 

of p. 

XII. 173-29 76 I 423 6 68 392-4 725-5 760-7 - 46 
X. 165 4 748-4 413 6-8o 390-1 725-5 747 9 + 0-5 
VII. 176-24 75 fo 411 6-88 392-7 732 7 773 r — 22 1 
VIII 169-35 724T 394 7-16 391-8 721-9 750-5 — 26 4 
V. 175-26 743 3 34 3 7°3 334’9 735 2 764 4 — 21" X 
II. 164-9 758-5 338 7-38 346'4 766 9 782 9 24-4 
XI. J7575 760 0 318 7 op. .309 2 751-2 7768 —168 
IV. 175-26 756-3 271 7-06 365 7 751-0 7709 — 14 6 
IX. 160-47 753-5 214 7 44 22ir 760-6 7668 -13 3 
I. 165-4 760 0 194 7-25 I95-3 76i-3 768 5 - 8-5 
VI. 17° 34 751-2 *74 8-30 2 o'6 777-8 787-6 -36-4 
III. 174-28 742 7 168 7’74 i8o-6 755 3 7665 -23-8 

The eighth column of the table gives the values of p 
calculated from the preceding values of tc, P2> and P3, by 
equation (16) ; and the last column the diffeience of the 
observed and calculated values of p. Tne average differ¬ 
ence is 18 m.m., or a little more than 2 per cent. the ob¬ 
served pressure being almost uniiotmly less than the 
calculated value. This deficiency of pressure is doubtless 
to be accounted for by a fadl which MM. TrOO't and 
Hautefeuille have noticed in this connection. The proto¬ 
chloride of phosphorus deviates quite appreciably from 
the laws of M .riotte, Gay-Lussac, and Avogadro, the 
product of the volume an 1 pie-sure of a given quantitv of 
vapour at 1800 and the pressure of one atmosphere being 
1 548 pjr cent less than at the same temperature and the 
pressure of one-half an atmosphere.* Now we may 
assume, as a general rule, that when the product of volume 
ann pr ssure of a gas is slight)}' less than the theoretical 
number (calculated by the laws ot Mariotte, Gay-Lussac, 
and Avogadro) the d fference for any same temperature is 
nea-ly proportional to the pressure.f It is therefore pro¬ 
bable that between 160' and 180°, at pressures of about 
one atmosphere, the product 01 volume and pressure for 
protochlonde of phosphorus is somewhat more than 3 per 
cent less than the theoretical number. The experiments 
of Wunz, as exhibited in Table IX.. show that the 
pressuie, and therefore the product of volume and pressure 
(we may evidently give the volume any constant value as 
unity), in a mixture consisting principally ol the proto- 
chloii e, is on the average a little more than 2 percent 
less than is demanded by theory, the differences being 
greater when the proportion of the protochloride is 
greater. The deviation from the calculated values is 
therefore in the same direction, and about such in quan¬ 
tity, as we should expedl.* 

* Troost and Hautefeuille, Comptes Rendus, vol. lxxxiii. (1876', 

p. 334. 
+ Andrews, “ On the Gaseous State of Matter.” Phil. Trans., vol. 

clxvi. (1876), p 447. 
j The Q-viation of the protochloride of phosphorus from the laws 

of ideal gases hows the impossibility o' any very close agreement be¬ 
tween such equations as have been deduced in this paper and the 
r-sults of expenm nt in the case of gas-mixtures in which his sub¬ 
stance i- one Ilf the co ponents. With res, edt 10 the question 
wh-ther future experiments on the vapour of tne perch'd the <alone, 
of with an excess of chlorine or of the protochlorid ) ■ id reduce the 
disagreement between the calculated an > observed values to such 
magnitudes as occur in the case of the protochloride alone, it would 

6® rash to attempt to Rntieipate the result ol experiment! 
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M. Wurtz has remarked that the average value of 5 (the 
density of the possible perchloride) i- nearly identical with 
the theoretical density of the perchloride, and appears 
inclined to attribute the variations irom this value to the 
errors of experiment. Yet it appears very distinctly in 
Table IX., in which the experiments are arranged accord¬ 
ing to the value of 7r (the pressure due to the possible 
perchloride), that S increases as 7r diminishes. The expe¬ 
riments of MM. Troost and Hauteteuil'e show that the 
coincidence remarked by M. Wurtz is due to the fact that 
on the average in these experiments the deficiency of the 
density of the possible perchloride (compared with the 
theoretical value) is counterbalanced by the excess of 
density of the protochloride. When tt> 400, the tffed 
of the deficiency in the density of the possible pechloriae 
distinctly preponderates; when 7r -<250, the effect of the 
excess of density in the protochloiide distinctly prepon¬ 
derates. But the magnitude of the differences concerned 
is not such as to invalidate the general conclusion esta¬ 
blished by the experiments of M. Wurtz, that the disso¬ 
ciation of the perchloride may be prevented (at least ap¬ 
proximately) by mixing it with a large quantity of the 
protochloride. 

Table X. 

07 

om a 
09 
ro 
i*i 
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1’5 
1 6 

*7 
1 8 
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20 
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1-005 
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i-oo8 
i-oio 
1*012 
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1 019 
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1-030 
1037 

1046 

1056 
1 069 
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1-268 
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1-421 
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4‘2 1 778 

4'3 1 800 

4’4 1-819 

4’5 i'837 
4-6 1 854 

47 1-868 
4-8 1 882 

4*9 i-894 

5'° 1-905 

5 1 1 9i5 
5'2 1-924 

5'3 1*932 

5 4 i‘d39 
5'5 r945 
5 6 1 95i 
5 7 1 9?6 
5 8 1 961 

5'9 1965 
6 0 1 969 
61 1 972 
62 1 975 
63 1978 
64 1980 

6 5 1 982 
6 6 1 984 
67 1 986 
6 8 1-987 
69 1 989 
70 1 990 
7-2 1-992 

7'4 1'994 
7 & 1995 

7'8 1996 
8*o 1'997 
9-0 i‘999 
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19 
18 

17 
14 
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12 

11 
10 
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3 
2 

2 

2 

2 

I 

Table for facilitating c dculation.—The numerical so 
ution of equations (io), (n), (12), and (13J, for givei 

values of t and p, may be facilitated by the use of a table 
If we set— 

a_D 

d? 

L = l07 1000 Pi (D — Dil = loo, 1000 (A-i) 
2D1-D)2 0 (2 — A)2 

we have for peroxide of nitrogen,— 
T 31186 . 

e/"9'45l; 

(17) 

(18) 

(19) 

for formic acid,— 

L = , 3^°° •+ log p-9-641; 
tc +273 

(20) 

for acetic acid,— 

L = t + l0S P ~ 8'349 ; t c +273 
(21) 

and for perchloride of phosphorus,— 

L= , -ff -+ log p~ n-353* 
tc +273 

(22) 

By these equations the values of L are easily calculated- 
The values of A may then be obtained by inspection (with 
interpolation when necessary) of the following table. 
From A the value of D may be obtained by multiplying 
by Dx, viz , by 1-589 tor peroxide of nitrogen or formic 
acid, by 2-073 for acetic acid, and by 3-6 for perchloride 
of phosphorus.’1' 

The constants of these equations are of course subject 
to corrections by future experiments, which must also 
decide the more general question—in what cases, and 
within what limits, and with what degree of approxima¬ 
tion, the actual relations can be ex 'ressed by equations of 
such form. In the case ot perchloride of phosphorus 
especially the formula proposed requires confirmation.— 
American Journal of Science and Arts, 
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PHILOSOPHICAL SOCIETY OF GLASGOW. 

Chemical Section. 

Mr. James Mactear, President, in the Chair. 

At the Annual Business Mee'ing of this Society on 
November 24, a short paper was read by Mr. J. B. Hannay 
or. “ Crystalline Cavities,” in which he brought forward 
some theories as to the posi-ible formation of crystals. 

The President’s Address was read at the next meeting, 
December 8, an abstract of which is given below. 

“ On the Antiquity of Chemical Science,” by James 

Mactear, F.C.S., F.I.C., Member of the International 
Jury, Paris, 1878. 

Taking up tne subject at the point where the science is 
usually supposed to have originated—in the Arabian 
School of Philosophy in the 8th century—the author 
showed thai the science was of much more ancient origin, 
and traced its history back through the medical science of 
the Greeks, Russians, Egyptians, &c., to Indian sources, 
where in all probability it was known and cultivated as a 
science fully 2000 B.c. The author also showed the un¬ 
satisfactory nature of the derivation of the name of the 
sci nee horn Chem or Chemia, as meaning dark, hidden, 
or black, or even Dshem, to find, as it has been explained 
by all previous authors on the subject, and stated that 
his own researches into the subject resulted in deriving 
the name indirectly from the word Khams—an Arabic 
word of Sanskrit origin—meaning fire, or rather from its 
compound Khamis, meating the fif h. As is well known 
the ancient Hindoos recognised five elementary types— 
water, fire, earth, air, and ether, the latter being the prin- 

* The value of A diminished by unity expresses the ratio of the 
number of the molecules of the more complex type to the whole 
number of molecules. Thus, if 4 = 1-20, in the case of peroxide of 

nitrogen there are 20 molecules of the type N204 to 80 of the type 
N<'2, or in the case of perchloride of phosphorus there are 20 mole¬ 
cules of the type t'Ci4 to 40 of the type PC13 and 40 ot the type C2. 
A consideration of the varying values of 4 is tncreiore more in¬ 

structive than that of the va ues of D, and it would in some respeefts 
be better to make the comparison of theory and experiment with 
respetft to the values nf 4. 
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ciple, or type, of adfive force or motion which caused the 
changes in the condition of the elementary types or their 
combinations. From a consideration of those and other 
fatfis the author derives the title of the science from — 

CHEMICAL NOTICES FROM 
SOURCES. 

FOREIGN 

Al-Khamis, 

(The Fifth), 

Note.—All degrees ot temperature are Centigrade, unless otherwise 
expressed. 

meaning'TAtf Science of Force or Change. No more perfedt 
descripiive title could be lound for it, even in our present 
enlightened age. 

A cordial vote of thanks was given to Mr. Maclear for 
his interesting paper. 

NOTICES OF BOOKS. 

Technical Vocabulary, English and German. Teclinisches 
Vocamilarfur T echnische Lehranstalten und zum Selbst 
stuaium fur Studirende. Techmker tend Industrielle. 
Von Dr. F. J. Wershoven, mit einem Vorwort v n A. 
von Kaven, Director der Technischen Hochschule in 
Aachen. Leipzig : Brockhaus. 

As it is intimated in the preface, the student, in acquiring 
a foreign language, learns every portion of it sooner than 
the technical phraseology of the sciences and the useful 
arts. The ordinary grammars, vocabularies, and dictionaries 
avoid such subjects,— often, indeed, from ignorance on 
the part of their authors. That such a state of things 
should be perpetuated in an eminently industrial age is no 
less strange than lamentable. To an Englishman, surely 
the French or the Ge man ot the laboratory and ihe work¬ 
shop must be more important tnan the French or German 
of the feuilletonist and the ulay-wright. We must 1 here ore 
welcome every attempt to render the technological 
literature of each country more widely intelligible among 
its neighbours. 

The present little work may be pronounced remarkable 
for its general accuracy. We find, under the a kali manu¬ 
facture,” boot-pan ” in place of “boat-pan,” but this is a 
meie misprint. The terms “ metalloids ” for non-metallic 
bodies, and “ Daltonism ” for colour-blindness, are now 
rarely, if at all, used by accurate English writers. 

As a matter of course, when a writer gives in the compass 
of 220 pages the technical phraseology of mechanics, of 
the various branches of physics, of chemistry, meteorology, 
geology, metallurgy, photography, galvano-plastics, rail¬ 
ways, land surveying, glass-making, pottery, textile manu¬ 
factures, paper-making, sugar-extraction, and brewing, he 
cannot be expected 10 go into every detail in any of these 
sciences and arts. But no one, we submit, could have 
done more in a space so limited. Some of the most im¬ 
portant chemical arts have certainly been omitted, such 
as dyeing, tissue-printing, colour-making, tanning, soap¬ 
making, &c. Perhaps it might have been better if the 
author had divided the matter into two distinct volumes, 
a mechanical and a chemical, since many students and 
technologists who are deeply interested in the arts just 
enumerated w li find certain sections of this work, e.g., that 
on railways, quite out of the.r sphere, and vice versa. 

Still, whilst we venture to throw out these sugge-tions, 
we can do no other than pronounce the work, such as it 
is, a true and an accurate multum in parvo. 

Royal Institution.—The Managers have awarded the 
Actonian Prize of ^105 to G. 3. Boutger, F.L.S., F.G.S., 
for an essay on “ fhe Structure and Functions of the 
Reiina in all Classes of Animals, viewed in Relation w th 
the theory 01 Evolution.” Protessor Tyr.rall will give 
the first of his Christmas Ledtures (a apted to an edu- j 
cated juvenile auditory) on Saturday, December 27, at 
3 o’clock. 

Comptes Rendus Hebdomadaires des Seances, VAcademie 
des Sciences. No 22, December 1, 1879. 

Observations on M. Trecul’s last notice on Chloro¬ 
phyll.—M. Chevreul.— The author asks, first, Wnether 
M. Tre-ul has found the crystalline form of chlorophyll 
soluble without residue in alcohol and ether ? This ques¬ 
tion, having been answered in the affirmative, he expresses 
his regret at not having known of his discovery in 1865. 
He then asks whether M. Trecul regards chlorophyll as a 
simple produdt of the organism, as would appear from its 
solubil ty in alcohol and ether and from its crystalline 
character? M. Tiecul’s opinion is that the chlorophyll 
which he terms globular is a living organ, the producer 
of the chemical principle crystalline ch.orophyll, and the 
reducer of carbonic acid in the green living leaf. M. 
Chevreul then, referring to certain interesting experiments 
by M. Cioez, asks, What is the part played by cnloro- 
phyll ? Is it a constituent part of the organ, or its 
presence merely accessory ? 

Certain Properties of Glucose.—E. Peligot.—On 
treating glucose with alkalies, the author has obtained a 
crystalline compound to which he gives the name of 
saccharin. Its composition, CI2HII0Ii, is that of saccha¬ 
rose, but it does not ferment in presence of yeast, and it 
is almost insipid, with a faint after taste recalling that of 
Glauber’s salt. It is only reduced by the cupric alkalo- 
tartr.ites after a prolonged boiling. 

Crystalline Form and Optical Properties of Sac¬ 
charin.—M. des Cloizecux. 

Measurement of Quantities of Electricity.—G. A. 
Him.—The author criticises the various methods pro¬ 
posed for measuring ekctuciiy by' its effect-, and in par¬ 
ticular to the recent investigations of Prof. Villari. 

Remarkable Electric Phenomenon.—E. Lamarre.— 
At the commencement of a violent snowstorm the 
author perceived little luminous tufts at the end of each of 
the steel rods of his umbrella, and heard a sound like the 
humming of an insect. On approaching his hand to one 
of the lights he felt a slight shock in the first two joints, 
and the light disappeared. 

Separation of Phosphoric Acid from the Sesqui- 
oxides of Iron and Alumina —P. Derome.—See p. 292. 

Compisition ol the Horn of the Stag.—A. Bleunard. 
— Stag’s horn is a lower nomologue of coagulated egg- 
albumen, but is more highly hydrated. 

Determination of Chlorine in Various Seeds and 
Forage Plants.—R. Nolte.— The author gives a table of 
his results, wmch differ from the older determina ions, and 
show that chlorides form a part of every vegetable diet. 

Berichte der Deutschen Cliemischen Gesellschaft zu Berlin, 
No. 13, 1879. 

Formula of Quinhydron. — H. Wichelhaus.—The 
author considers that the formula C^H^Og is est .olished 
beyond doubt. 

Reaction for Phenyl-glyoxylic Acid.—L. Claisen. 
—It to a solution of this acid in benzol there is added 
concentrated sulphuric acid the mixture, after standing 
for a short time and agitation, takes a deep red colour, 
which soon passes into a violet-blue. On the addition of 
water ihe colouring-matter passes with an intense crimson 
hue into the supernatant layer 01 benzol, from which it 
may be separated by evaporation, or on the addition of 
petioleum-eihcr. The derivatives of the acid, its amides 

j and ethers, and benzoyl cyanide behave in a similar 
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manner. Meta-nitro-phenyl-glyoxylic acid yields a splendid 
crimson-red colouration and ortbo-nitro-benzoyl-cyanide 
a blue-green. 

Aldehyd Collidin.—A. Wtsehnegradsky.—On oxidising 
collidin by means of chromic acid the author obtained an 
acid, C8H7NO4, forming fine white prisms, readily soluble 
m hot water, and easily volatilised by heat, though with 
partial carbonisation. 

Decomposition of Ethylamin Hydrochlorate by 
the ACtion of Heat.—M. Fileti and A. Piccini.—The 
gases evolved consist of a mixture of ammonia, mono- and 
di-ethylamin, ethyl-chloride, and ethylen. 

A New Method of the Formation of Hvponitrous 
Acid and of Hydroxylamin.—W. Zorn —If in the elec¬ 
trolysis of sodium nitrite a mercury electrode is employed 
at the negative pole, and the process is inter rup ed when 
all the nitrite is consumed, then, on adding acetic acid 
and silver nitrate, nit-o-yl-silver is deposited in abundance. 
Hydroxylamin is also produced. 

Behaviour of Cvmol in the Animal Body—Oscar 
Jacobsen.—Cuminuric acid, Ci2HI5N03 appears in the 
urine The au hot describes its properties, and those ot 
certain of its salts. 

A Remarkable Oxidation-producft of Cholic Acid. 
-—P. Latschinoff.—-On oxidising impure cholic acid wiih 
potassium permanganate or nitric acid, the author obtains 
a mixture of crystallised acids, of which h here describes 
one, the choloidanic acid. No fixed fatty acids were ob¬ 
tained on a similar treatment of pure cholic avid. 
Choloidanic acid is isomeric with camphoric acid, but 
distindl from all the isomers of the latter hitherto 
described. 

Direct Separation of Manganese and Iron.—F. 
Beilstein and L. Jawein.—The authors propose two pro¬ 
cesses. In the one the solution of the two metals is 
poured into an exce-s of a concentrated aqueous so ution 
of potassium cyanide. After standing trom half an hour 
tj an hour the precipitate re-dissolves, and only a slight 
turbidity remains. The whole is filtered, the residue is 
dissolved in a few drops ol dilute hydro, hloric acid, the 
solution is m xed with excess of potassium cyanide, and 
the clear solution is added to the filtrate. All these opera¬ 
tions are performed in the cold. Solid iodine is then 
added till the liquid appears brown, wnen anv traces of 
free iodine are removed by the addition of a few drops of 
free alkali. The complete separation of the manganese is 
ascertained by adding iodine to asm ill portion of the 
liquid, decanted or filtered ; heating very gently and add ng 
soda-lye The liquid should remain clear. The precipi¬ 
tated manganic oxide is filieied off, washed, dissolved in 
hydrochloric acid, precipitated with ammonium sulphide 
. t a boil, and weighed as manganese sulphide. Second 
process:—The salt of the two metals is dissolved in con¬ 
centrated nitric acid (1-35), heated to a boil and kept at 
this temperature, whilst potassium chlorate is gradually 
added in small portions. The liquid is diluted wi,th water 
and filtered. The precipitate when washed is always 
found to contain iron. It is therefore re-dissolved in hy¬ 
drochloric acid, evaporated to drvness, and the residue 
taken up in concentrated nitric acid, and treated again 
with chlorate of potassa at a boil. A peroxide is now pre¬ 
cipitated containing very small traces of iron. 

Determination of Acetyl by Means of Magnesia.— 
Hugo Scniff.—The magnesia used must be precipitated 
from magnesium sulphate or chloride (free from iron), 
avoiding excess of alkali, and kept as a paste underwater. 

Constitut'd! of Ellagic Acid.—Hugo Schiff.—Not 
suitable lor abstraction. 

Con’ributions to a Knowledge of the Spontaneous 
Oxidation ot Manganese Monoxide, with Reference 
to the Regeneration of Manganese.—J. Post.—The 
rapidity of the action is much promoted by exposing man¬ 
ganous oxide to the ait in a thin layer, On the small 
Halo an addition ef goap with tho aid of constant agita¬ 

tion was fount advantageous. The addition of an excess 
of alkali or of lime increases the yield, the former being 
more beneficial. 

Hydroxy-isobutyl-formic Acid.—W. von Miller.— 
Tne compound formed on the oxidation of isobutyl-formic 
acid by potassium permanganate, and which precedes the 
formation of dimethyl-acrylic acid, is /3-oxy-isobutyl- 
formic acid. 

Hydroxy-ethyl-methyl-acetic Acid.—W. von Miller. 
—On distilling this acid with sulphuric acid there was 
formed no methyl-crotonic acid. 

A New Salt of an Iridium Base.—K. Birnbaum.— 
The auth >r miints out tha' most of the researches on the 
iridium bases date from a time when the metal had not 
been obtained in a state of purity. 

Behaviour of Anhydrous Calcium Oxide with 'n- 
hvdrous Carbonic Acid—K. Birnbaum and M. Mahn. 
—-The melting-point of zinc ls the temperature at which 
anhydrous calcic oxide begins to absorb carbonic acid 
under the <>rd narv armospherc piessure. A definite com¬ 
pound is not formed, as at this temperature calcium car¬ 
bonate is within the limbs of dissociation. 

Excitement of Oxygen by Nascent Hydrogen.— 
F. H >i>pe-Se ler.— 1 he author considers that every at¬ 
tempt to explain the vital process in plants and animals 
necessarily demands the assumption of a plentiful source 
of the adl vation ot oxygen within the organism. He has 
convinced himself that the formation of free hydrogen 
takes place only in the absence of oxygen, and that on the 
access of oxygen to putrescent liquids not alone the 
nascent hvdrogcn is ox dised, but that energetic processes 
of oxidation are set up. 

On Chlorophyll.—F. Hoppe-Sevler.—The author is 
engaged with the examination of vhlotophyllan, a crystal¬ 
line colour ng-matter, obtaine i from the residue of the 
alcoholic extract of grass, after the erv throphy 11 of Bou- 
garell has crystallised out. 

A Correction.—W. Ramsay.—Refers to Bericlite, xii., 
p. 1024. 

An Explanation.—C. Willgerodt.—See Berichte, xi., 
1792, and xiu, 1319. 

Perchloric Acid as a Reagent for Alkaloids.—G. 
Fraune.—The author has examined the adtion of per¬ 
chloric acid upon the alkaloids of the quintn group, the 
opium bases, veratrin, caffein, atropm, nicottn, and coniin. 
All these give no colour-readtions, which, however, occur 
with aspidospermin and the strychnos bases. The 
colourations are sufficiently permanent to admit of spec¬ 
troscopic examin ition 

On Aspidospermin.—G. Fraude.— There are two 
varieties of aspidospe>min oOtained respedtively from two 
varieties of t‘ e Aspidosperma quebracho, the “ bianco,” 
and the “ Colorado.” The author gives an account of 
some of the salts of aspidospermin and its readlions. 

Maleic Acid f om Bichloracetic Acid.—S. Tanatar. 
—The nature of this paper will appear from the title. 

Amido-anthraquinon from Anthraquinon-mono-sul- 
phonic Acid.—H. R. v. Perger.—The author has ex¬ 
amined the adtion of ammonia upon tne above-mentioned 
acid. 

ACtion of Phosphorus Penta-chloride and Hydriodic 
Acid upon Saccharic Acid.—H. de la Motte.—The 
author, having heated pure potassium saccharate with 
6 molecules of phosphorus penta-chloride, obtained chloro- 
muconic acid, CgH^CIjO^ He finds that this acid, 
whether obtained from saccharic acid or mucic acid, con¬ 
tains, further. 2 mols. crystalline water. 

Cer'ain Derivativ s of Santonin. S Cannizzaro and 
G. Carnelutti.—Santonin, mixed with red phosphorus and 
heated for a long time o ebullition with an ex. ess of con- 
cen'rated hvdriodic acid, yields santonous acid, a p iwep 

[fttl monobasic compound) containing an atom of oxygeil 
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ess than the isomeric santonic acid. The authors have 
examined the methyl-ether of this acid. 

The so-called Digallic Acid.—P. Freda.—The sub¬ 
stance characterised by Schiff as digallic acid cannot be 
obtained. 

Action of Boron Fluoride upon Aceton.—F. Lan- 
dolph.—The author has obtained and isolated rt-fluoboric 
aceton and a /3-fluoboric aceton. 

Two New Hydrofluoboric Acids and Fluoboric 
Ethylen.—F. Landolp >.—The respi-Ctive formulas of these 
acids are Bo207H4,3HFl and Bo2OgH4,2HFl. 

Analysis of Organic Fluo and Boro Compounds. 
—F. Landolph. — Not suitable for abstraiffon. 

Potassa-melt of Rhamnetin. — St. Smorawski.— 
Among the products obtained are proto-catechuie acid 
and phloro-glucin. A substance which, like the quercetic 
acid of Hlasiwetz. gives with alkalies an intense red reac¬ 
tion accompanied the crude proto-catechu c a^ id. 

Sequel to the Decomposition of the Oxy antbra- 
quinons by' Potassa.—C. L ebermann and J. Dchnst.— 
Para-oxy-benzoic acid was ob-erved along with benzoic 
and proto-catechuic acid in the potassa melt of mono- 
sulpho-antbraquinonic acid. 

Constitution of the Camphor Compou ds.—M. 
Balle.—Not suitable for abstraction. 

Behaviour of Indigo-white with Potassium Pyro- 
sulphate.—A. Baeyer.—There exists a compound of 
indigo-white which possesses the general properties of 
Baumann’s potassium sulpb indoxylate, and according to 
its ong n is a sulpho-pbenolate. 

Aromatic Sulpho-ureas.—C. Feuerlein —The author 
has analysed the phenyl-cy nn-imid hydrate, and has suc¬ 
ceeded in forming a platinum and a sdver compound. 
The attempts at preparing the platinum and the silver 
salts of mono-phenyl-guanidin gave only very small pre 
cipitates, which proved to be the corresponding phenyl- 
cyammide compounds. 

The Acid of Drosera Intermedia.—G Stein.—The 
acid in question is the citric. 

Changes of Ammonium Isaethionate at Elevated 
Tempeiatures.— F. Carl.—The results indicated that ihe 
substance melting at ig6; to ig8c is the ammonium salt of 
a new acid, the di-isaetmonic, formed by the union of 
2 mols. ammonium isaethionate, with the simultaneous 
removal of a mol. of water. 

The Constitution ot the Phenyl Halogen Propionic 
Acids.—E. Erleniney er.—Not suiianle for abstraction. 

Certain New Colouring-matters.—P. Greiff.—If one 
part of chlorami is allowed to aCt upon two paits of di- 
methyl-aniiin a deep blue colouration is observed, even in 
the cold. On heat ng to 50° the reaction i» cumpiete, and 
a bionze-coioureU melt is obtained, which is insoluble in 
water but gives up to alcohol and acetic acid a deep 
violet-blue colour 01 great purity. If instead of uimethyl- 
anilin, methyl-diphenyl-amin is employed, a blue coiour is 
obtained, more beautiful than any yet known. The reac¬ 
tions are very complete and the yield is high. 

New Determinations of the Densities of Solid Or¬ 
ganic Compounds.— H. Schicerer.— Tms important 
paper consists chiefly ot tabulated results. The author 
remaiks that there ar 2g compounds, 23 of which contain 
the benzol-nucleus, whose volumes are almost exaCt multi¬ 
ples of 5'gi. The elements carbon, hydrogen, oxygen, and 
nitrogen in the solid state generally take up the space of 
1 stere. 

Oxidation of Cholic Acid.—H. Tappeiner.—A contro¬ 
versial notice, having reterence to the paper ot Latschinoff 
(Berichte, xii., 1022J. 

Diffu-ion-Expcriments on S lutions of Saline Mix¬ 
tures of an Acid Reaction.— F. Hintcregger.—In most 
cases the acid diffuses more ra idly than ihe base, bu- 
deviauons irom this rule occur, as in the case of phos¬ 

phates. The mixture of free hippuric acid and sodium 
hippurate behaves in the vtry opposite manner. 

Quinon-like Body Occurring in Ag. atrotomentosus. 
—VV. Thorner.— Not susceptible of useful abstraction. 

A New Organic Acid in Agaricus Integer.—W. 
Thorner.—- i he composition of this acid is Ci5H,3002 It 
crystallises from alcohol in snow-white needles, arranged 
in little tufts and melting at 6gi° tu 70°. 

Adtion of Hydrocyanic Acid upon certain Diazo 
Compounds.—S. Gahriel.—It has hitherto not been 
shown that the cyanogen residue can be simply trans'erred 
by the action of compounds containing the cyanogcn group 
upon the uiazo compounds. 

Certain Derivatives of Sulphacefc Acid.—S. Ga¬ 
briel —The author has succeeded in producing acids of 
the lormula RZI(S.CH2.COOH)2 from bibasic mercaptans 
and ptienyls. 

Action of Ammonia and the Amines upon the 
Quinons.—T. Zmcke.—In consequence of the notice 
issued by Sommaiuga (x i , gyg) with respedt to the in¬ 
vestigation ol these reactions, the autnor publishes the 
results on the same subject pieviously obtained by some 
of his pupils. 

The Sugar of Populin.—E. O. von Lippmann.—The 
sugar obtained on the decomposition of populin is 
glucose. 

Occurrence of Tricarballylic Acid and Aconitic 
Acid in cseet-juice.— tr. O. von L ppmann.— ihe citric, 
ac untie, and tricarDallylie acid accompany sugar in beet- 
juice. 

The Phthalein of Haematoxylin.—E. A. Letts.—The 
author has not succeeded in obtaining this pnihalein in 
the form ot crystals. The alcoholic solution dries up to 
a gummy mass insoluble in water. With potassa-lye the 
phthalein yields a purple-red colouration totally diff rent 
from tuat which tne same reagent gives with solution of 
htematoxylin. 

Certain Derivatives of Tri-ethyl Citrate.—J Conen. 
—The author describes the action of phosphorus tri¬ 
chloride and penta-chloride upon this ether. 

Formation 01 Potassium Ferro-chromate and the 
New Corresponding Ammonium Com iound.— C. 
Hensgen.— The contents ot (his paper will sufficiently ap¬ 
pear from the t tic. 

Behaviour of Ammoniac 'turn Resin on Distillation 
witn Zinc Powder.—G. L. Ctamician.— The pro ucts of 
this gum-resin (salicylic acid, ortlio-ethyi-phenol, & .) are 
very different iron those obtained by a similar process 
irom tne so-calied terpen-resin-. The portions boding at 
higner temperatures in tne case ot gum-amtnoiii-ic consist 
of one o! the higher hyuroc irbons of the benzol-series, 
whilst from abietic acid and guin-elemi we ootain hydro¬ 
carbons of the naphthalin seiies. 

Laurie Acid ana its Transiormation into Undecylic 
Acid.—F. Kiafft. 

Tri-decylic Acid, Penta-decylic Acid, and Margaric 
Acid.—F. Kiafft.—These two papers do not admit of 
useful abstraction. 

Cynurenic Acid.—M. Kretschky.—On tre itment with 
zinc powuer in a curient ol hydrogen tms acid yielded 
qu nolin almost perffCtly pure. 

State of the Alkaline Phosphates in Aqueous Solu¬ 
tion.—J. M. Vail Bemmeien.— The record ot diffusion ex¬ 
periments. In eveiy moment a certain number 01 mole¬ 
cules of Na3P04 ai e lormcd ana again decomposed, the 
number being a funChon of the temperature ana tne quan¬ 
tity of water. 

The Existence of Double Salts in Solutions.—P. H. 
B. lngennoes.— The authoi’.s experiments refer chiefly to 
baiium aceto-nitiate, calcium aceio chloride, and oarium 
formio-nitrate. The results are shown in the form of 
tables. 



, Separation of Fats and Soaps. I 

Condensation Products of Tertiary Aromatic Bases. 
—Otto Fischer.—The author’s researches embrace the oil 
of bitter almonds and dimethyl-anilin, the hydrochlorate 
of tetra-methyl-diamido-triphenyl-methan, bitter almond 
oil green (benzoyl green), cuminol and dimethyl-anilin, 
methyial and dimethyl-anilin, benzo-phenon chloride and 
dimethyl-anilin, and the phthalein of dimethyl-anilin. 

Condensation Products of the Aldehyds with 
Primary Aromatic Bases.—Otto Fischer.—The author 
has obtained a new base, to which he gives the name of 
diamido-triphenyl-methan. 

Apparatus for Determiningthe Heat of Combustion. 
—F. Fischer. 

Apparatus for the Determination of Oxygen in 
Atmospheric Air.—F. Fischer.—These two papers can¬ 
not be intelligibly abstra&ed without the accompanying 
illustrations. 

La Correspondance Scientifique. 
October 28, 1879. 

Action of Solar Bight upon Vegetation in Northern 
Regions.—Nicolas de Nasakine.—The author maintains 
that the aroma of fruits increases with the latitude, while 
the sweetness decreases. The foliage of northern trees is 
remarkable for its deep shades of green, and the flower- 
have colours exceptionally vivid. Many herbs, such as 
carraway, are richer in essential oils in Norway than ii 
more southern regions. The author ascribes these dit- 
fer^nces to the influence of the prolonged light of the 
summer months. 

MISCELLANEOUS. 

Royal Academy of Arts.—At a general assembly of 
Academicians, held on the 5th instant, Mr. A. H. Church, 
late of Cirencester, was eledled to the Professorship oi 
Chemistry in the Royal Academy. 

Separation of Fats and Soaps.—Justus Wolff.—The 
mixture of soap and fat i- comminuted as far as possible, 
mixed with from 10 to 20 parts of purified aniline, and 
digested in the water-bath, stirring and crushing continu¬ 
ally for half to three-quarters of an hour. The solution 
is filtered when cold, and the residue is several tim 1- 
treated with aniline. In the residue is found all the soap, 
whilst the resms and fats are in the solutions. These are 
poured together, mixed with hydrochloric acid and with 
3 or 4 parts of water, and when cold shaken with ether. 
The ethereal solution on evaporation leaves the unsaponi- 
fied fats and resins. The aniline mu-t be free from benzol 
and nitro-benzol.—Zeitsch. Anal. Chemie, xviii., 570. 

NOTES AND QUERIES. 

Association of Sulphuric Acid Manufacturers —Can any 
reaoer of the Chemical News furnish me with th= name ana address 
of the Secretary or other official representative of an Association 
formed last year among sulphuric acid manufacturers, with the view 
of enveloping soirees of supply of sulphur other than pyrites, in co - 
sequence of the combination among pyrites companies to taise the 
price of pyrites?—Vitriol. 

(V.EtTINGS FOR THE WEEK 

Monday, 22nd.—London Institution, 5. 
- Societ- of Arts. 8. (Cantor Ledhire). il Chemistry 

of Bread ana Bread Making,” Dr Graham. 
Tuesday, 23rd.—Civil Engineers,8. (Anniversary). 
Saturday, 27 th.—Royal Ins’ltution, 3. ProfTyndall. First Christ¬ 

mas Ledturc on “ Water and Air,” 

NOTICE. 
Friday n xt being a Bank Holiday, The Chemical 

News will be published on Wednesday, the 24th inst. 
Advertisements should reach the Office before 2 p.m. on 
Tuesday, the 23rd inst. 

Bex Cuuitj Luugate Hill, December 18, 1879. 

PROFESSOR TYNDALL’S CHRISTMAS LECTURES 

ROYAL INSTITUTION. 

Subject :—WATER AND AIR. 

These Lectures will, bv permission of Dr. TYNDALL, be reported 
verbatim for THE JOURN.-iL OF SCIENCE. Lecture I. will 
appear in the January number. 

Seventeenth Year of Publication. 

THE 

JOURNAL OF SCIENCE. ' 
(Monthly, formerly “The Quarterly Journal of Sc ence.”) 

PRICE, ONE SHILLING AND SIXPENCE. 

London: 3, HORSE-SHOE COURT, LUDGATE HILL, E.C. 

UNIVERSITY COLLEGE, BRISTOL. 

CHEMICAL PROFESSORSHIP. 

he Council invite Applications for the Chair 
of Chemistry. Salary, £300, with a shate of the Students’ Fees. 

Applications, with testimonials, to be sent not later than 9th February, 
1880. Further information m-,y be obtained from the Principal on 
application to EDVVARD STOCK, M.R.C.S., Secretary. 

he Gas Committee of the Corporation of 
Manchester are prepared to receive Tenders or the supply of 

Oxide of Iron, suitable for pu ification purp ises to their G ythorn 
and RocP ale Road W rks, in such quantities a« may be from lime to 
time required during twelve months, c mmencing next sp'ing. 

Forms of ' ender and lull p rticulsrs can be obtained on application 
to Mr. George B. Jack on. Town Hall, Manchester. 

Tenders endorsed “ Tender for Oxide of Iron ” and addressed to the 
Chairman of the Gas Committee must be delivered here not la er 
thao Wednesday, the 14th day of January next. The Corp 'ration do 
not bind themselves to accept the lowest or any tender.—By order, 

JOS. HERON, Town Clerk. 
Town Hall, Manchester, 

December 16, 1-79. 

The Prestolee Alkali Works, Farnworth, near Bolton, Lancashire, 
fitted with costly plant, machinery, and app.ratus for the manufac¬ 
ture of soda-ash, bleaching-powder and liquor, and sulphuric acid, 
incomplete working order. With possession 

VTESSRS. FULLER, HORSEY, SONS, and 
F’ *- CO , are instructed to SELL by AUCTION, at the Palatine 
Hotel, Manchester, on Friday, January t6th, at 3 p ecisely, in one lot 
lun es- an acjeptabe offer be pr-evinu-ly mad by private contract), 
the PRESTOLr-E ALKALI WORKS, a fieehoid property, having 
a suerficia! area ■ f 95.741 sq are yards of land, subjedt to hief rents 
amounting to £407 13s 9d per annum, with the buiinings, p ant, 
machinery, and appaiatus eredted thereon capable of manufadturing 
monthly a produdt exceeding in the aggregate 2000 tons of soda-asn, 
b ejching-pow er and liquor (by Weldon’s patent process), and sul- 
phu ic acid, also caustic sod. and muriatic acid. The amount ex¬ 
pended in tne cons rudtion of these works has been very large. A 
valuati <n was mad with great care in 1S74 by Messrs. H -fines and 
Son, tne well-known v luers, of Manchester; their estimate then 
amounted to £99,900, and s nee that time a sum exceeding £10.000 has 
been expended. The who'e of the works and plant have be-n w 11 
ke t, and are conveniently arranged for working. The Bury, Bolton, 
and Manchester Canal, wh'ch fo ms one boundary of the prop-rty, 
affords la ility for economical wa er carriage, and the Lancasnirc and 
Yorkshire Railway is within a very short d stance. There is a plenti¬ 
ful sup. ly of water lor all manufadturing purposes free of cost, from 
ne river Croal, and coal- are raised trom pi's in 'he immediate neigh¬ 

bourhood. Pyrites, salt, lime, and limestone are all brought by boats 
diredt to the wharf on 'he canal. The works may be economic .lly 
worked w th a s nail ap al, as arrangeme ts may be made with the 
vendors for a vert con iderable rortiono the purch«se-mo ey to ;e- 
ma n up n mortgage. 1 argt profits have been rralisea in the past, 
and the high reputation of the Prest dee manufadtures in tr e market 
w ill ensu'e to an energeti man, even at the existing low prices, an 
ample return for his capital inve-ted, and possessionxif works not sur- 
passen fur completeness or com adtness by any in the kingdom. May 
be tiewed till the sale. Piinted paiticuiars may be had at the works ; 
at the Fa at ne and Queen’s otels, Manches er; of Me srs. Wake- 
man and Ble--ck, Solicitors, Warm nstcr ; of Messrs Christopher and 
Son, So.iciiors, 28. Argyll street. Regent Street, W. ; and ot Messrs. 
Fuller, Horsey, Sons, ai d Co., 11, Killit r Square, Lon .on, who are 
empowered to treat foT the disposal by private contiadl, or an offer 
fur renting would be entertained 

\/\.7ater-Glass, 01 Soluble Silicates of Soda 
' ' nd Potash, in large or -mall quantities, and either Solid 

or in solution, at ROBtsKT KliMNhY'S, A.dwick Chemical 
vYorks Manchester. 
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THE PERIODIC LAW OF THE CHEMICAL 

ELEMENTS. 

By D. MENDELEEF. 

(Continued from page 292.) 

II. On the Application of the Periodic Law to the 

System of Elements. 

The system of elements possesses not only a purely peda¬ 
gogic importance as a means of learning more easily the 
different fads which are grouped in a systematic manner 
and united one to another, but also a scientific importance, 
inasmuch that it shows us new analogies, and thus opens 
up new roads for the research for elements. All the sys¬ 
tems known up to the present can be placed in two 
distind categories. 

Into one of these categories (artificial systems) enter the 
systems which are based on some few charadters of the ele¬ 
ments. For example, the systems of division of the elements 
according to their affinity, according to their eledro-che- 
mical properties, according to their physical properties (or 
division into metals and metalloids), according to the 
manner in which they behave in the presence of oxygen 
and of hydrogen, according to their atomicity, &c. These 
systems, in spite of their evident defedts, deserve some 
consideration, for they have the merit of a certain exad- 
ness, and each of them has contributed in a special direc¬ 
tion to the progressive elaboration of chemical ideas. 

The systems of the second category (natural systems) 
establish, according to members of different and purely 
chemical properties, groups of analogous elements. The 
well-known results of these systems have obtained for 
them the preference over the artificial systems. However, 
they are also stained with serious faults. 

1st. The partition of elements does not rest upon in¬ 
variable principles ; also such elements as Tl, and even 
Ag and Hg, &c., have been placed in different groups. 
Na and K, Li and Rb, and often Tl also, have been fre¬ 
quently placed among the alkaline metals, although there 
exist between K and Na, in spite of the small difference 
between their atomic weights, more difference of properties 
than there is between K, Rb, and Cs. Na and all com¬ 
pounds of Na have a greater density than K and its cor¬ 
responding compounds, although the atoms of sodium are 
lighter than the atoms of potassium. 

NaCl and KC1 crystallise in cubes (KC1 often crystal¬ 
lises in a mixture of cubes and odahedra). However, we do 
not meet with isomorphous mixtures in nature, and we 
have obtained none artificially. According to Stassfurt 
we often meet with distindly separate crystals of NaCl 
and KC1, one by the side of the other. 

In the same manner the situation of Mg relative to Ca, 
or of Pb relative to Ba, Sr, and Ca, or of Tl relative to K, 
Rb, and Cs, is doubtful. In consequence of this want of 
fixed principles of separation the results of the natural 
systems are very uncertain. 

2ndly. Some elements are without* analogies, such as 
Au, Al, B, F, Ur, &c. 

3rdly. There is no general expression for the reciprocal 
relations between the different groups ; they could not be 
united in one whole. Thus these systems are always in¬ 
complete. 

The periodic law possesses, in the forms of oxides and 
in the atomic weights, invariable numerical values for the 
distribution of the elements. It permits us, then, to group 
together the elements which have in reality a great deal 

of resemblance, and it answers at the same time to the 
principles which have successively led to artificial systems. 
It gives us the means to ered an unarbitrary system, as 
complete as possible. The preceding considerations, as 
well as those which are to follow, show up its advantages 
and properties. I will only insist on the manner of em¬ 
ploying it to determine the places of some elements which 
have given rise to different interpretations. I must now 
commence with some general remarks. 

The position of an element, R, in the system is found 
by the series and the group to which this element belongs, 
and therefore by the elements X and Y, which are next to 
it, one in front and the other behind in the same series, 
and also by two elements in the same group, the element 
R', whose atomic weight is the next smaller, and the ele¬ 
ment R", whose atomic weight is the next larger. The 
properties of R can be determined from the known pro¬ 
perties of X, Y, R', and R". We find, for example, in 
the system the following series :— 

Series of order (» + 2) X’ R' Y' 
„ „ («) X R Y 
„ „ (« + 2) X''R”Y" 

R1' — R = nearly R — R' = about 45. 

Therefore, to find the properties of analogous compounds, 
we can establish proportions and find average values; the 
properties of all the elements are, properly speaking, in 
an intimate and mutual dependence. I call atoinanalogy 
of an element the relation which joins R to X and Y, on 
the one hand, and to R' and R” on the other hand. Thus 
As and Br on the one hand, and S and Te on the other, 
are the atomic analogues of Se, whose atomic weight is 
the medium one, viz.,— 

754-804-32+125% . 

4 /’ 
and, for example, the properties of SeH2 answer to this 
atomic weight, because SeH2 occupies the middle place 
between AsH3 — BrH and SH2 —TeH2, &c. It is only in 
the series and in the ends of groups that the atomanalogies 
are not quite valid, although we can there also see 
clearly the reciprocal relations, which can be shown con¬ 
ditionally by the arithmetical proportions, for example— 

X' : X = R' : R = Y' : Y or X' : R' = X : R = X” : R". 

These reciprocal relations, to which the system founded 
on the periodic law leads us, furnish the possibility of 
explaining many isolated and doubted fads. 

Different opinions have been given on the position of 
beryllium in the system since the researches of Awdeeff. 
He gives to the oxide the formula of magnesia; besides, 
glucina is very like magnesia in its properties. The 
periodic law gives the following proofs in favour of the 
formula BeO. If we adapted the formula Be203, the 
atomic weight of beryllium would be §9-4 = i4-i. In this 
case this element could not enter the system, because it 
would be by the side of nitrogen, and would have to 
possess very acid properties, and also to form higher 
oxides, having as formulas Be205 and Be03, of which it 
is not capable. If, on the contrary, we adopt BeO as the 
formula for its oxide, and 9^4 for the atomic weight of the 
metal, this element, conforming to the formula of oxides 
and to all its properties, would be between L = 7 and B = 11. 
The following proportions will suffice to show what I 
mean :— 

1st. Be : Li = B : Be. 

In effied the basic properties are more feebly shown in 
BeO than in Li20, and much more feebly in Be203 than 
in BeO. Chloride of beryllium is more volatile than chlo¬ 
ride of lithium, and much more volatile than chloride of 
boron. 

2ndly. Be : Mg = Li : Na = B : Al. 

Oxide of beryllium is a less energetic base than MgO. 
Again, Li20 reads more feebly than Na20, and B203 more 
feebly than A1203. This is why glucina dissolves in KHO. 
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The salts of BeO and of MgO do not present an absolute 
isomorphism; occasionally they show considerable dif¬ 
ferences in their crystalline forms. This fa£t is without 
importance, because the salts of Li and of Na and the 
compounds of B and of A1 are none of them completelyiso- 
morphous. 

Fluoride of beryllium is soluble in water, fluoride of 
magnesium is not; fluoride of boron is soluble, and fluoride 
of aluminium is not. 

3rdly. Be : A1 = Li : Mg = B : Si. 

If, in spite of the difference of the formulae of the oxides, 
oxide of beryllium corresponds in many respedls to alu¬ 
minium, Li20 and MgO will also possess analogous pro¬ 
perties; the same is true for B203 and Si02. If, still 
further, the volume of an equivalent of BeO equal to— 

25'4 

3-05 
= 8-3, 

approaches in volume an equivalentof aluminium equal to— 

JA1203 
102-6 

this concordance is repeated for the corresponding com¬ 
pounds of Li and ^Mg, as well as for JB203 compared 
with ^Si02. 

The volume of LiCl = 2i ; therefore the volume of 
Li2Cl2 = 42, which corresponds to MgCl2 = 44; the volume 
of BC13 = 87 ; therefore that of §BC13 = 5S, which corres¬ 
ponds to 4 Si CI4. = 56(SiCl4=ri2); the volume of B203 = 39 ; 
therefore the volume of JB203=i3; whilst the volume 
of Si02 (amorphous) = 27, and, therefore, iSi02=i3-5. 

Again, does not Rose’s observation, relative to the 
proximity which the volumes of equivalents of glucinum 
and of aluminium present, show the concordance which 
exists between the formulre of the oxides. If BeO crys¬ 
tallises in the characteristic forms for A!203, Zr02 crys¬ 
tallises in the same manner. 

Therefore, the position of Be in the system would be 
elucidated on all points, so that we could form an opposi¬ 
tion group to Li, Na, K, Rb, Co, viz., the group Be, Mg, 
Ca, Sr, Ba, parallel in all respefts. 

In the same way the position of B relatively to C, Si, A1 
is indicated by what precedes. So I think it is suffi¬ 
cient to make the following proportions:—B : Al = Be : Mg ; 
B:C = Be:B; B:Si = Be:Al. We can still add 
B : P = C : S, as it appears, if we examine the tables, and if 
we consider that B furnishes the compounds BC13, B203, 
BH303, which correspond to PC13, P203, P03H3, &c., 
these circumstances coincide with those that we observe 
relative to C02, C2, C2H2, CH202, and to S02, S2H2, 
SH202. 

(To be continued.) 

DR. ANGUS SMITH’S REPORT 

AS 

INSPECTOR UNDER THE ALKALI ACTS. 

Rarely have we met with a “ Blue Book ” at once so 
interesting and so satisfactory as Dr. Angus Smith’s 
recent reports as Inspector under the Alkali ACts ;—in¬ 
teresting from the importance of the subject dealt with, and 
satisfactory because the objeCt of the ACts is being suc¬ 
cessfully carried out at a minimum of annoyance and 
trouble to all concerned. Our first reflection after ex¬ 
amining the ensuing pages is, that Dr. Angus Smith still 
continues to approve himself “ the right man in the right 
place.” His thorough knowledge of industrial chemistry, his 
suggestive and fruitful mind,his taCt, courtesy,and patience, 
his dear oversight of the whole field of operations, and of 
the rival interests to be dealt with, cannot be too highly 

esteemed, and have won for him golden opinions among 
• all competent judges. His method of leading instead of 
driving the chemical manufacturers, and of substituting, 
whenever possible, remonstrance and advice for summonses 
and fines, is perhaps slow, but it is sure. We know well 
that a part of the British public value remedial agencies 
and reforms of every kind simply in proportion to the dis¬ 
turbance they create,—a preference which, by the way, is 
the very sheet-anchor of quackery. Dr. R. A. Smith re¬ 
marks thatSome of the public would have preferred 
to see the inspectors frequently in court with cases of com¬ 
plaint, but I know well that information must grow, and 
habits must grow, and that to torment men into doing 
what required much time to learn, was to return to the 
old system of teaching by the cane instead of through the 
intellect.” 

As to the success attained in working the ACt, we learn 
that while the law allows 0-2 grain of muriatic acid to 
escape per cubic foot of mixed gases, from many works 
the escape has passed into the second decimal place, and 
in No. 2 and 3 districts this is the case for the yearly 
average. Hence the inspectors are now able to show— 
what formerly was a mere guess,—that there are much more 
sulphur acids passing into the atmosphere than muriatic 
acid. There are chimneys using coal alone, i. e.. where 
nothing but the products of the combustion of fuel escape, 
and where the acidity is yet above o-2, and in Widnes it 
is sometimes above ro. Hence it is idle to complain that 
in all South I.ancashire there is a lowering of the tone of 
vegetation. We have often sought to show that were all 
the chemical works of Widnes and St. Helens swept 
away, so long as the coal is so rich in sulphur, beautiful 
trees are out of the question. We may further ask whether 
the prosperity of our manufactures is not, after all, of at 
least as much importance as the growth of trees in districts 
that never possessed any attractive scenery? 

The attention of the inspectors has not been by any 
means confined to the escape of muriatic acid, sulphur, and 
nitrogen acids from chimneys and chambers. They have 
also expended much research on the gases evolved from 
the waste-heaps. Two objeCts have here to be kept in 
view; the abatement of the nuisance and the utilisation of 
the sulphur, now chiefly wasted. The escape of sulphu¬ 
retted hydrogen, Dr. Angus Smith thinks, will never be 
entirely done away with till the Le-Blanc process is laid 
aside. This, again, is a consummation scarcely to be ex¬ 
pected until “ we learn to make ammonia from the nitro 
gen of the air and the hydrogen of water.” In the mean¬ 
time, a variety of methods have been proposed to minimise 
the evil. Dr. Mond seeks to oxidise the sulphur to a cer¬ 
tain extent by blowing air through the mass fresh from 
the tanks and when the exaCt amount of hyposulphurous 
acid is formed capable of destroying the sulphide of hydro¬ 
gen or of calcium remaining, he dissolves the soluble 
matter in water, and adds hydrochloric add, which releases 
both the acids, so as to let them aCt on each other, when 
free sulphur is thrown down. This process has been used 
by Mr. Worsley, of Netham, near Bristol, who finds it 
remunerative. 

At the Alkali Works of Dieuze any salts of iron are 
mixed with the mass, which is frequently stirred, so that 
the iron is alternately sulphurised and oxidised. At each 
sulphuration hyposulphite and bisulphide are formed. The 
two are mixed in proper proportions, so that on the addi¬ 
tion of hydrochloric acid all the sulphur may be thrown 
down. 

Dr. Smith lays before the public the outline of a new 
process which seems very promising, and which we should 
like to see tried on the large scale. If Mn02 is added to 
liquid waste the sulphur is thrown down rapidly, and the 
calcium is oxidised. On exposing this manganese sul¬ 
phide to air it is oxidised and sulphide is thrown out in a 
free state. If air is passed through the liquid in which 
the sulphide of manganese lies oxidation takes place and 
oxide of manganese is formed; part of the sulphur is at 
the same time converted into hyposulphurous acid. The 



Chemical News,) 

Dec. 26, 1879. j 305 The Testing of Petroleum Act, 1879. 

use of hot water at high pressures, as proposed by Krause, 
is the most scientific method of dealing with solid waste, 
if not too costly. 

Sulphuretted hydrogen is now successfully burnt to 
sulphuric acid on the large scale by means of a process 
devised by the late Mr. W. Hunt, of Wednesbury, and 
now carried out by Mr. P. Spence, of Manchester, at the 
Frizinghall Works, near Bradford. 

The manufacture of coke, as at present conducted, in¬ 
volves waste and nuisance on a gigantic scale. We learn 
that the ammonia thus wasted in 1876 equalled 139,764 
tons of sulphate of ammonia, representing a value of 
;£2>795>28o, without taking into account the coal-tar like¬ 
wise sacrificed. Dr. Angus Smith is of opinion that every 
effort should be made to prevent this destruction, and re¬ 
commends the coke-ovens of MM. Carves and Co. to all 
who use coals containing from 25 to 33 per cent of volatile 
matter. The notion that it is impossible to prodpce a 
dense coke and to utilise the by-produCts is merely an 
apology for carelessness. 

The author’s remarks on the importance of securing the 
ammonia now wasted should in these times commend 
themselves to a much wider circle than merely to chemical 
manufacturers. It is to be noted that a great coal-owner 
asked Dr. Angus Smith, about thirtv years ago, to make 
experiments on the best mode of saving the ammonia from 
the coke-furnaces, but was not willing to pay a shilling 
towards the expense of operations which must necesarily 
be conducted on a large scale. Upon which, says Dr. 
Smith, “ I gave up the idea.” Such is the general way in 
which chemists are treated. 

We cannot too strongly commend this report to the 
notice of manufacturing chemists. In addition to other 
valuable information they will find in it the substance of 
several inventions which the author might legitimately 
have patented, but which he freely publishes for the benefit 
of the trade. 

THE TESTING OF PETROLEUM ACT, 1879. 

The Home Office has just issued the following instructions 
as to the mode of testing petroleum so as to ascertain 
the temperature at which it will give off inflammable 
vapour:— 

The oil cup consists of a cylindrical vessel 2 inches dia¬ 
meter, 2-jf inches height (internal), with outward pro¬ 
jecting rim 5-ioth inch wide, f inch from the top, and 
11 inch from the bottom of the cup. It is made of gun- 
metal or brass (17 B.W.G.), tinned inside. A bracket, 
consisting of a short stout piece of wire bent upwards 
and terminating in a point, is fixed to the inside of the cup 
to serve as a gauge. The distance of the point from the 
bottom of the cup is i£ inches. The cup is pro¬ 
vided with a close-fitting overlapping cover made of brass 
(22 B.W.G.), which carries the thermometer and test- 
lamp. The latter is suspended from two supports from 
the side by means of trunnions, upon which it may be 
made to oscillate ; it is provided with a spout, the mouth 
of which is i-i6th inch in diameter. The socket which is 
to hold the thermometer is fixed at such an angle and its 
length is so adjusted that the bulb of the thermometer when 
inserted to its full depth shall be ij inches below the 
centre of the lid. The cover is provided with three 
square holes, one in the centre, 5-ioth inch by 4-ioth inch, 
and two smaller ones, 3-ioth inch by 2-ioth inch, close to 
the sides and opposite each other. These three holes 
may be closed and uncovered by means of a slide 
moving in grooves, and having perforations corresponding 
to those on the lid. In moving the slide so as to uncover 
the holes, the oscillating lamp is caught by a pin fixed in 
the slide, and tilted in such a way as to bring the end of 
the spout just below the surface of the lid. Upon the 
slide being pushed back so as to cover the holes the lamp 
returns to its original position. Upon the cover in front 

of, and in line with, the mouth of the lamp is fixed a 
white bead, the dimensions of which represent the size of 
the test-flame to be used. The bath or heated vessel con¬ 
sists of two flat-bottomed copper cylinders (24 B.W.G.), 
an inner one of 3 inches diameter and 2i inches height, 
and an outer one of 5J inches diameter, and 5! inches 
height; they are soldered to a circular copper plate (20 
B.W.G.) perforated in the centre, which forms the top of 
the bath, in such a manner as to enclose the space between 
the two cylinders, but leaving access to the inner cylinder. 
The top of the bath projedts both outwards and inwards 
about § inch ; that is, its diameter is about J inch greater 
than that of the body of the bath, while the diameter of 
the circular opening in the centre is about the same 
amount less than that of the inner copper cylinder. To 
the inner projection of the top is fastened, by six small 
screws, a flat ring of ebonite, the screws being sunk below 
the surface of the ebonite to avoid metallic contadt between 
the bath and the oil-cup. The exadt distance bet%veen the 
sides and bottom of the bath and of the oil-lamp is | inch. 
[This statement relates to the distance between the sides 
and bottom of the cup and the walls of the inner cylinder 
which forms the air-chamber.] A split socket similar to 
that on the cover of the oil-cup, but set at a right angle, 
allows a thermometer to be inserted into the space be¬ 
tween the two cylinders. 1 he bath is further provided 
with a funnel, an overflow pipe, and two loop handles. 
The bath rests upon a cast-iron tripod-stand, to the ring 
of which is attached a copper cylinder or jacket (24 B.W.G.) 
flanged at the top, and of such dimensions that the bath, 
while firmly resting on the iron ring, just touches with its 
projecting top the inward-turned flange. The diameter of 
this outer jacket is 6| inches. One of the three legs of the 
stand serves as support for the spirit-lamp attached to it 
by means of a small swing bracket. The distance of the 
wick-holder from the bottom of the bath is 1 inch. The 
lamp is filled through the funnel. In both thermometers 
the capillary tube is widened at the top to prevent break¬ 
age through over-heating. The line on the scale of the 
long-bulb thermometer indicating 130° is rendered con¬ 
spicuous by being drawn across the whole width of the 
ivory back. In a similar manner the line indicating 73° is 
specially marked on the round bulb thermometer. Two 
thermometers are provided with the apparatus, the one for 
ascertaining the temperature of the bath, the other for de- 
mining the flashing-point. The thermometer for ascer¬ 
taining the temperature of the water has a long bulb and a 
space at the top. Its range is from about 90° to igo° F. 
The scale (in degrees of Fahrenheit) is marked on an ivory 
back fastened to the tube in the usual way. It is fitted 
with a metal collar, fitting the socket, and the part of the 
tube below the scale should have a length of about 3J ins., 
measured from the lower end of the scale to the end of 
the bulb. The thermometer for ascertaining the tempera¬ 
ture of the oil is fitted with collar and ivory scale in a 
similar manner to the one described. It has a round bulb, 
a space at the top, and ranges from about 550 to 150° F.; 
it measures from end of ivory back to bulb 2J inches. 

A model apparatus is deposited at the Weights and 
Measures Department of the Board of Trade. 

Directions for Applying the Flashing Test. 

1. The test apparatus is to be placed for use in a position 
where it is not exposed to currents of air or draughts. 

2. The heating-vessel or water-bath is filled by pouring 
water into the funnel until it begins to flow out of the 
spout of the vessel. The temperature of the water at the 
commencement of the test is to be 130° F., and this is 
to be attained in the first instance either by mixing hot 
and cold water in the bath, or in a vessel from which the 
bath is filled, until the thermometer which is provided for 
testing the temperature of the water gives the proper indi¬ 
cation ; or by heating the water with the spirit-lamp 
(which is attached to the stand of the apparatus) until the 
required temperature is indicated. If the water has been 
heated too highly, it is easily reduced to 130° by pouring 
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in cold water little by little (to replace a portion of the 
warm water) until the thermometer gives the proper read¬ 
ing. When a test has been completed, this water-bath 
is again raised to 130° by placing the lamp underneath, 
and the result is readily obtained while the petroleum-cup 
is being emptied, cooled, and re-filled with a fresh sample 
to be tested. The lamp is then turned on its swivel from 
under the apparatus, and the next test is proceeded with. 

3. The test-lamp is prepared for use by fitting it with a 
piece of flat plaited candle-wick, and filling it with colza 
or rape oil up to the lower edge of the opening of the spout 
or wick-tube. The lamp is trimmed so that when lighted 
it gives a flame of about o-5 of an inch diameter, and this 
size of flame, which is represented by the projecting white 
Dead on the cover of the oil-cup, is readily maintained by 
simple manipulation from time to time with a small wire 
trimmer. When gas is available it may be conveniently 
used in place of the little oil-lamp, and for this purpose a 
test-flame arrangement for use with gas may be substituted 
for the lamp. 

4. The bath having been raised to the proper tempera¬ 
ture, the oil to be tested is introduced into the petroleum- 
cup, being poured in slowly. In pouring in the oil to be 
tested great care should be taken not to splash it against 
the sides of the cup until the level of the liquid just 
reaches the point of the gauge which is fixed in the cup. 
In warm weather the temperature of the room in which 
the samples to be tested have been kept should be observed' 
in the first instance, and if it exceeds 65° the samples to be 
tested should be cooled down (to about 6o°) by immersing 
the bottles containing them in cold water, or by any other 
convenient method. The lid of the cup, with the slide 
closed, is then put on, and the cup is placed into the bath 
or heating-vessel. The thermometer in the lid of the cup 
has been adjusted so as to have its bulb just immersed in 
the liquid, and its position is not under any circumstances 
to be altered. When the cup has been placed in the proper 
position the scale of the thermometer faces the operator. 

5. The test-lamp is then placed in position upon the lid 
of the cup, the lead-line or pendulum, which has been fixed 
in a convenient position in front of the operator, is set in 
motion, and the rise of the thermometer in the petroleum- 
cup is watched. When the temperature has reached about 
66° the operation of testing is to be commenced, the test- 
flame being applied once for every rise of one degree in 
the following manner :—The slide is slowly drawn open 
while the pendulum performs three oscillations, and is 
closed during the fourth oscillation. 

If it is desired to employ the test apparatus to determine 
the flashing-points of oils of very low volatility, the mode 
of proceeding is to be modified as follows :—The air- 
chamber which surrounds the cup is filled with cold water 
to the depth of ij inches, and the heating-vessel or water- 
bath is filled as usual, but also with cold water. The 
lamp is then placed under the apparatus, and kept there 
during the entire operation. If a very heavy oil is being 
dealt with the operation may be commenced with water 
previously heated to 120° instead of with cold water.— 
Chemist and Druggist. 

CRYSTALLISATION OF CARBON. 

At a meeting ofthe Glasgow Philosphical Society on Wed¬ 
nesday, Mr. James Madiear, of the St. Rollox Chemical 
Works, stated that on the 12th of this month he had sent 
a communication to Mr. Dixon, the secretary, giving the 
ascertained results of some discoveries he had made, but 
they were of such a startling nature that he thought it 
proper to have the note kept sealed until he had satisfied 
himself by all means in his power, and obtained more com¬ 
petent opinions than his own, as to the nature of these re¬ 
sults. Since that time he had been in London and had 
shown the results ro Profs, Tyndall, Warington Smyth, 
and others, and they were now in the hands of Mr, Mas- 
kelyne, of the British Museum. They were briefly these t 

—After having thought carefully from time to time over the 
subject, and made many abortive experiments extending 
over a period which dated back to 1866, he had at last suc¬ 
ceeded in obtaining crystalline forms of carbon. They 
were perfectly pure and transparent, and had all the re¬ 
fractive power of diamonds. They had the crystalline form 
of diamonds, and resisted acids, alkalies, and the intense 
heat of the blowpipe. They also scratched glass, and the 
only other test that remained was as to whether they 
would scratch diamonds or be scratched by them, and 
as to the refractive index of the crystal itself and the 
measurement of the angle of the crystals. These tests, as 
he had said, had not been carried out, but they would be 
shortly, and he hoped to put some of the specimens before 
the society on a future occasion. He had no doubt in his 
own mind, and neither was there any doubt in the minds 
of the scientific gentlemen whom he had consulted, that 
they were diamonds, but in the meantime he preferred to 
describe them as pure crystalline forms of carbon. The 
measurement of the angle of the forms he had obtained 
was i*32nd part of an inch. 

Just as we were going to press we received a telegram 
from Mr. Madiear, in which he says that he has been 
working on the subject about thirteen years with varying 
success. He did not announce the discovery, however, 
until absolutely certain, and reserves details of the pro¬ 
cesses for the present. There is no difficulty in producing 
carbon crystals, apparently diamond, from any carbon com¬ 
pound whatever and by a variety of processes based on a 
great physical fact. Even combustion produdts are quite 
suitable. Mr. Madtear has promised us specimens for 
physical and chemical examination. 

ON BESSEMER STEEL PLATES. 

By SERGIUS KERN, M.E., St. Petersburg. 

The author some time ago (Chemical News, vol. xxxviii., 
No. 966,) remarked that for the rolling of boiler plates out 
of Bessemer ingots, it is preferable to use ingots, hammered 
after casting. This method is employed in many works, 
and the reasons for doing so may be explained as fol¬ 
lows :—- 

1. The plates obtained by the rolling of hammered 
ingots have a smooth fine surface. Flaws, scale, or ex¬ 
cavations are seldom observed, and if they happen, this 
must be attributed to imperfect rolling; because an ingot 
which hammers well, and shows no defects during this pro¬ 
cess, is likely to roll well into plates. 

2. Plates out of hammered ingots have a higher density, 
good structure, and are more uniform in their mechanical 
qualities. Such plates, even unannealed, will always 
stand the test in the limits of the Lloyd’s regulations. 

On the other hand, plates rolled diredtly out of un¬ 
hammered ingots, show a great fluctuation in their me¬ 
chanical qualities. This may be seen by the examination 
of the annexed tables. A want of uniformity in the results 
of the Table A will be observed. 

Average Analyses. 

1. Plates Rolled out of Hammered Ingots. 

Per cent. 

Carbon.o'2o 
Silicon .. ..   o'02 
Phosphorus.0-04 
Manganese .032 
Sulphur.0-03 
Copper .none 

2. Plates Rolled out of Unhammered Ingots. 
Per cent. 

Carbon ,, .. .Q'24 

Silicon .  ,, ,, no? 
Phosphorus ,, ,, ,, ,, C03 
Manganese », , ,, ,, 030 
Sulphur.. ., ., o>03 
Copper .< ,. ,, .. ,. none 
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Table A. 

Unannealed Plates, prepared out of Unhammered Ingots. 

No. of Samples. 
Tensile Strength 
Per Square Inch. 

(In Tons.) 
Elongation. 
(Per Cent). 

I. 2575 31-00 
2. 31-24 22-50 

3- 29'17 I3‘25 
4- 32-28 17-50 

5- 29-27 2525 
6. 32-50 21-50 

7- 31-48 2350 
8. 32-23 22-00 

9- 32-64 25-00 
10. 30-18 17-8/ 
II. 32-50 1970 
12. 27-94 25-37 

Size of|specimens 
th:ckness 0-625 inch. 

: length 8 inches, breadth 1-5 inches, 

Table B. 

Unannealed Plates, prepared out of Hammered Ingots. 

Tensile Strength 
No. of Samples. per square inch. 

(In tons.) 
Elongation. 
(Per cent.) 

I. 27-82 25-50 
2. 28-00 22-50 

3- 27-00 22-00 

4- 27-70 28-50 

5- 27-56 26-25 
6. 27-48 30-00 

7- 27x2 25-I2 
8. 27-55 25 50 
9- 28-00 2370 

IO. 27-78 26-75 
II. 27-12 25 00 
12. 27'55 26-25 

of specimens : as mentioned in Table A. 

The hammered and unhammered ingots were rolled into 
plates under the same conditions, and were heated to a 
white non-welding heat. In most cases the ingots were 
finished into plates from one heat. 

PROCEEDINGS OF SOCIETIES. 

CHEMICAL SOCIETY. 

Thursday, December 18, 1879. 

Mr. Warren De la Rue, President, in the Chair. 

A ballot for the ele&ion of Fellows was held, Dr. Messell 
and Mr. Neison being appointed scrutators. The following 
gentlemen were declared duly eledted:—G. S. Allbright, 
J R. Ashwell, T. Blackhouse, E. Buckney, J. Bemrose, 
W. J. F. Churchouse, M. Cochrane. E. J. Day, W. R. 
Dunstan, E. Francis, F. Hatton, J. Howard, J. J. Hum¬ 
mel], R. E. Holloway, W. R. Eaton Hodgkmson, T. S. 
Humpidge, E. Hughes, R. Jones, J. Knowles, A. Leibius, 
H. F. Morley. E. F. Mondy, H. Newton, J. Parette, J. W. 
Smith, J. Steiner, J. Snodgrass, A. Scott, G. Stallard, 
J. M. Wilson. The following certificates were read for 
the first time :—W. Macnab, W. B. Roberts, G. Salet, 
T. Terrell. 

The Secretary then read a paper, “ On the Specific 
Volume of Crystallisation,'’ by T. E. Thorpe and J. J. 
Watts, Some years ago Playfair and Joule pointed out 
that the volumes of certain highly hydrated salts, as for 
example, sodium carbonate with ro molecules of water, 

the alkaline arsenates and phosphates with 12 mole* 

cules, are equal to that of the water, considered as ice, 
which they respectively contain : thus the molecules of 
the salt seem to exist in the interstitial spaces of the ice. 
This law does not hold good for salts less highly hydrated. 
Thus, in borax, sodium pyrophosphate, and the normal 
aluminium sulphate the volume seems to be made up of 
the water considered as ice, together with that of the bass 
as existing in the free state. Schiff has shown that mem¬ 
bers of certain classes of hydrated salts have the same 
specific volume. Thus all the alums have a specific 
volume 277, double sulphates, M2M''(S04)2, 207, and the 
vitriols, M'’S0j7H20, 146. The authors have determined 
the precise relation between the specific volumes of various 
sulphates of copper, magnesium, zinc, nickel, cobalt, iron, 
and manganese, and their respective degrees of hydration. 
They have incorporated in the present paper some results 
placed at their disposal by Dr. Playfair. Details of the 
preparation and analysis of the various hydrates employed 
are given. The specific gravity was determined by weigh¬ 
ing in benzene at 150 C. The results are contained in the 
following table :— 

Hydrate. 0. I. 2. 3- 4- 5- 6. 7- 
CuS04 44T 54"3 67-0 

1 p b 
CO IOg-I — — 

MgS04 .. 44-8 55-6 67-0 — — 112*4 130-8 146-8 
ZnS04 45-6 547 66.6 — — 113-7 130-2 146 8 
Nio04 44'6 56-5 — — — —- 1290 144-6 
C0SO4 44-7 55’2 7°'9 — 97-4 114-6 130-1 146-0 
MnS04 45-o 55'7 73’6 86-6 g8-2 H4-4 — — 
FeS04 44-5 56-2 67-7 — ioo'5 — — 146 7 

Means .. 44-8 55-5 68-8 83-3 98-7 112-9 1300 146-2 

From these results it appears that in the case, at least, 
of the so-called magnesian sulphates the volumes occupied 
b) the several molecules of water varies with the degree, 
of hydration. The first molecule, the “ constitutional 
water ” of Graham, occupies less bulk than any other. 
Its mean relative value is 107. The value of the second 
is 13-3; of the third, 147; of the fourth, i5-4; of the 
fifth (taking the mean of the most concordant numbers, 
ZnS04, C0SO4 and MnS04), 15-6 ; of the sixth, 157 ; of 
the seventh, i6’2. These results accord with the fact that 
the different molecules of water in a hydrated salt are 
held with various degrees of tenacity, as shown by the 
different intensities of heat needed to expel them, the 
amount of energy required standing in some relation to 
the degree of condensation in the combined molecule. 
The authors point out the importance of estimating the 
amounts of heat resulting from the combination of succes¬ 
sive molecules of water with the different sulphates. 
Graham has already shown that more heat was evolved in 
the combination of the first molecule than in that of any 
of the remaining molecules. In other words, that the 
amount of heat developed is related to the degree of con¬ 
densation of the combined molecules. As the foregoing 
numbers express the volumes in cubic centimetres of the 
equivalent of the salts in grammes, it appears that equiva¬ 
lent quantities of these different sulphates occupy respec¬ 
tively the same volume in space, or, in other words, the 
unit volume contains the same number of molecules ol the 
different salts. 

Prof. McLeod then read a “ Note on the formation of 
Ozone during the Slow Oxidation of Phosphorus." The 
active substance formed during the slow oxidation of 
phosphorus is probably either ozone or peroxide of hydro¬ 
gen. The latter substance is readily destroyed by alkalies, 
a solution of chromic acid, or a solution of alkaline per¬ 
manganate, whilst ozone is unaffected either by a solution 
of sodic carbonate or by chromic acid, and appears to be 
only slightly attacked by alkaline permanganate. Air in 
which phosphorus was slowly oxidising was drawn through 
a (J-tube gi- inches long (filled with fragments of glass, 
containing in succession sodie carbonate saturated with 
carbonic anhydride, a mixture of potassb dichromate and 

fiipphuric acid, and pofcassic permanganate previously 
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saturated with carbonic anhydride), and then into a flask 
containing a solution of potassic iodide and starch. In 
all cases the latter solution became blue, both when the 
U-tube was cold and when heated to ioo°. Similar results 
were obtained when a (J-tube 12J inches long was used, 
packed with small pieces of pumice and saturated with 
solution of sodic carbonate. The efifedt of heat on the 
gas was tried. The gas was aspirated through a narrow 
U-tube, which was heated to 150° and 200°. Beyond this 
U-tube were placed, first, a weighed U'tube packed with 
pumice and sulphuric acid, and, secondly, a flask with 
solution of potassic iodide and starch acidified with sul¬ 
phuric acid. The U-tube was weighed before and after 
each experiment, and the blue solution titrated with deci- 
normal sodic thiosulphate. The gas was aspirated at the 
rate of 1 litre per hour. The following results were 
obtained:— 

Gas Temp, of Increase of Sul¬ Thiosulphate 
Aspirated. U-tube. phuric Acid Tube. Used. 

4600 C.C. cold o-oo26 grm. 2’55 c.c. 
2760 „ 100° O'oooS ,, i'9 » 
4600 ,, 150° 0-0026 ,, 3-2 ,» 
2760 „ 200° 00006 ,, 1’8 „ 

1 c.c. of thiosulphate = o'oij grm. of hydroxyl, which on 
decomposition forms o'oog grm. of water; and as at least 
one half of the hydroxyl might be assumed to be decom¬ 
posed, an increase of the sulphuric acid tube in the last 
experiment should be 0’0i6 grm. instead of only o-ooo6. 
Hydroxyl combines with acids. The gas from phosphorus 
was exposed to the adtion of strong sulphuric acid for four 
days without losing its adlivity. It is extremely improbable 
that ozone and hydroxyl are both formed, as these sub¬ 
stances destroy each other. The author therefore con¬ 
cludes that the gas obtained duiing the slow oxidation of 
phosphorus possesses the properties of ozone, and not 
those of hydroxyl, the only known peroxide of hydrogen. 

Mr. Kingzett had listened to the paper with great 
interest. Up to the present time no evidence had been 
put on record to prove that this gas from phosphorus con¬ 
tained ozone, and as he had shown that certain hydro¬ 
carbons which had been supposed to produce ozone really 
formed hydroxyl, he had assumed, in the absence of any 
evidence, that hydroxyl was formed in this case. After 
referring to the researches of Cornu, Mr. Kingzett said 
that he could confirm the observation of Prof. McLeod 
that peroxide of hydrogen and ozone in the presence of 
an acid did not decompose each other. 

After some remarks from the President, Prof. McLeod 
briefly replied. 

Mr. W. H. Perkin then read a paper “ On the Analysis 
of Organic Bodies containing Nitrogen.” Some years 
since the author wished to determine the halogens as well 
as the carbon and hydrogen in bodies containing nitrogen. 
The substance was burnt in oxygen, and the produits of 
combustion passed over a weighed quantity of pure me¬ 
tallic silver. The difficulty arose as to how to get rid of 
the nitrous fumes : plumbic peroxide was first tried be¬ 
tween the water absorbing apparatus and potash bulbs. 
rI his succeeded as far as the carbon was concerned, but as 
1 i rous lumes were absorbed by the sulphuric acid the hy- 
nogen determu.m ms were too high. Plumbic peroxide, 
was the n placet ini) t combustion-tube, but great difficulty 
was experiei ct d in heat ng it to j-ist the proper tempera¬ 
ture. Potassic chiomate w,s thtn tried, and was found 
to succt t d admirably : it ab. 01 bed the nitrous fumes com¬ 
pletely, had ro adtion on caibonic anhydride, and could be 
heated withot t f a-. The author therefore recommends 
the use of about 6 to 7 inches of potassic chromate in the 
combustion of all substances containing nitrogen instead 
of freshly reduced copper, which is very hygroscopic and 
occludes hydrogtn, or of silver, w hich requires an incon¬ 
veniently high temperature. The potassic chromate 
should be free from an excess of alkali: a trace of bi¬ 
chromate is not harmful, though bichromate does not work 

so well as chromate. The chromate should be roughly 
powdered or granulated by evaporating its solution to dry¬ 
ness with constant stirring; or, still better, coarsely- 
powdered pnmice saturated with solution of chromate may 
be used. The chromate should be kept at a scarcely dull 
red-heat. The author does not state how many times the 
chromate can be used. Chromate also absorbs sulphurous 
acid. It does not retain iodine vapour, but would be pro¬ 
bably useful with substances containing chlorine or bromine. 

After a few remarks from Mr. Warington the Society 
adjourned to January 15. 

PHYSICAL SOCIETY. 

Ordinary Meeting, December 13, 1879. 

Prof. W. G. Adams in the Chair. 

New Members:—Mr. J. H. Poynting, Mr. R. T. Glaze- 
wood, Dr. R. C. Shettle, Prof. Rowland, Mr. John Gray, 
D.Sc., Mr. H. R. Brook, Mr. E. B. Sargent, Mr. E. Paterson. 

“ On the Graduation of the Sonometer,” by Mr. J. H. 
Poynting, Trinity College. The author had endeavoured 
to reduce the present arbitrary readings of the Sonometer 
of Prof. Hughes to absolute measure by adapting the for¬ 
mula given in Maxwell’s “ Eledlricity ” (vol. ii., cbap. xiv.), 
to the induction of two circular coils on the same axis, but 
separated by a distance greater than the radii of the coil, 
on a third coil intermediate. By applying the formula 
thus obtained to the results of Prof. Hughes for different 
metals, he finds that either the specific resistances of metals 
as given in the tables are not the same as the resistances 
of the metals employed by Prof. Hughes, or that the 
indudtion effedt of thejialance or sonometer is not propor¬ 
tional to the condudtivity of the metal. 

Prof. Ayrton reminded the Society that at a former 

meeting he had shown mathematically that the effedt was 
not proportional to the conductivity, but to an exponential 
function of the conductivity. 

Mr. Chandler Roberts, F.R.S., stated that Prof. 
Hughes did not profess that the metals used by him to 
obtain his results were pure. 

Prof. Adams mentioned that Prof. Hughes had shown 
that the effect was dependent on other conditions than the 
mere purity of the metal. 

Dr. J. A. Fleming, St. John’s College, Cambridge, ex¬ 
hibited and described a new form of Wheatstone Balance, 
designed principally for comparing the B.A. units of 
resistance deposited in the Cavendish Laboratory. The 
divided resistance is a circular platinum-iridium wire, and 
an arm fitted with a contact at its extremity revolves round 
after the manner of circular resistance-coils, thus altering 
the ratioof the divided resistances. The contaCt is aknir'e- 
edge of platinum, and it is “ made ” and “ b oken ” by hand 
as with a key. A series of ingenious copper-mercury cups 
are fitted to the balance so as to permit of two coils being 
compared at any temperature with great exactness by the 
method suggested by Prof. Foster and adopted by Prof. 
Crystal, of Cambridge. This consists in exchanging the 
positions of the units on the balance, and observing the 
d fference in the results. By Dr. Fleming’s arrangement 
this exchange can be effected without removing the coils 
from heating apparatus in which they are placed, or other¬ 
wise al'eiing the r condition-:. The mercury cnntaCl-cups 
and the heating-cans were also improved by Dr. Fleming 
for the purpose of facilitating accuracy of results. 

Prof. Perry described a Dispersion Photometer devised 
by himself and Prof. Ayrton for the purpose of comparing 
intense lights, such as the eleCtric, with a standard candle 
without necessitating much room in order to put the stronger 
light at a distance from the screen proper to give an illu¬ 
mination equal to that of the candle. To reduce the dis¬ 
tance of the stronger light from the screen, the authors 
had inserted a lens in the track of the beam, so as to dis¬ 
perse the beam to a degree which could be determined by 
an easy formula. Thus, by artificially diluting the power* 
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ful beam they could compare it with the feebler beam from 
the standard light in a shorter space. For an eledtric light 
of 6400 candles only 8 feet need be required by the new 
plan instead of 80 feet by the unassisted method. 

Dr. John Hopkinson, F.R.S., stated that he had adtually 
used the same method for some months past in his ele&ric 
light experiments, and recommended a plano-convex lens 
as the best to use, and suggested that the focal length 
should be calculated. He thought that the error due to 
absorption could easily be obviated. 

Prof. Ayrton then described a method by which Prof. 
Perry and he had determined the value of g, or the coeffi¬ 
cient of gravity, at the Imperial Engineering College, 
Tokio, Japan, by means of pendulums. Their result is 
g8o-o6 ; and calculation from the position of the place 
makes it 979 8. 

An Improved Form of Spherometer, designed by Mr. W. 
Goolden, and made by Mr. Adam Hilgar was exhibited to 
the meeting. The frame is of aluminium, combining 
lightness and rigidity ; the legs and screws of hard steel. 
The screw carries a drum divided into 1000 parts, and the 
instrument gives a reading to the Tu;tfoirt> of an inch by the 
usual method of touch. Increased sensitiveness is got by 
employing a galvanometer to indicate the contadt of the 
middle pointer with the surface. By this means it is made 
corredt to Tlnftnnr inch. A smaller form of the instrument, 
corredt to ju-JU0 inch, was also shown. 

MANCHESTER LITERARY AND PHILOSOPHICAL 
SOCIETY. 

Ordinary Meeting, November x8, 1879. 

J. P. Joule, D.C.L., LL.D., F.R.ST, &c., President, in 
the Chair. 

The President noticed the lamented death, since the 
last meeting, of Prof. James Clerk-Maxwell, an event 
which, having occurred in the prime of his life and in the 
midst of his usefulness and his splendid researches, was 
felt most severely by the Society and the whole scientific 
world. 

“ Recording Sunshine,” by David Winstanley, F.R. A. S. 
So far as I have seen there is in use at present but one 
form of apparatus which effedls an automatic registration 
of the duration and the times of sunshine, and that is the 
instrument of Campbell, in which a sphere of glass is so 
disposed as to burn a piece of wood or paper by the con¬ 
centration of his rays when the sun may chance to shine. 
During the past few years I have devoted some attention 
to this matter and devised a number of appliances having 
the same objedt for their end but differing materially both 
in their construdtion and in the manner of their use from 
the apparatus I have named. 

One of these, with your permission, I will now describe. 
It is an arrangement which places a lead pencil on a 

sheet of paper and writes down therewith when and for 
how long the sunshine lasts. 

It consists essentially of a differential thermometer with 
a long horizontal stem, in which latter is contained 
throughout the greater portion of its length some fluid 
intended to operate by its weight. This thermometer is 
attached to a scale beam or some equivalent device which 
also carries the pencil by means of which the record shall 
be made. 

The whole is so arranged that in its n< rmal state it rests 
gently—upon that side to which the pencil is not attached 
—on an embankment provided for that tnd. 

Close beneath the pencil point a disc of metal rotated 
at the proper speed carries a paper dial whereon marks 
and figures are engraved corresponding with the hours at 
which the sun may shine. 

When using this instrument I have it enclosed within 
a box which permits one bulb only of the thermometer— 
that most distant from the clock—to be affedled by the 1 

radiance of the sun, which when it hines expands the air 
contained therein, forces the fluid along the tube, and by 
altering the equilibrium of the beam brings some portion of 
its weight to bear upon the pencil point, and so the record 
is commenced. 

When the sun becomes obscured, the air expanded by 
his rays contradt®, the fluid in the tube returns, the normal 
equilibrium is restored, and the pencil ceases to produce 
its mark. 

In the instance of the instn ment I use the stem of the 
thermometer is 18 inches long ai d the eighth of an inch 
or thereabouts in bore. 

Mercury in consideration of its weight is the fluid I em¬ 
ploy, and in conjunction with it some sulphuric acid is 
enclosed, because of the mobility which is thereby gained. 
I am aware that in these circumstances mercuric sulphate 
is very slowly formed, but after two years’ lapse of time no 
inconvenience has been caused thereby and the mobility 
of the mercury remains. 

Tne bulbs of the thermometer are 2 inches in diameter 
or thereabouts, and that they may be more rapidly affedted 
the glass thereof is thin. Both are blacked, and the one 
intended to receive the radiance of the sun projedls above 
the box in which the apparatus is contained into a dome 
of glass. 

“ On some Notices in Classical Authors of the Action of 
Sunlight on Purple Dye," by James Bottomley, D.Sc., 
F.C.S. 

“Oh the Origin of the Word Chemistry," by Carl 

Schorlemmer, F.R.S. Chemistry as a science is first 
mentioned* * * § by Julius Maternus Firmicus, a native of 
Sicily, and procurator under Constantine the Great. He 
wrote at about 336 a work on Astrology, which has been 
preserved only in a defedlive state, and is commonly known 
by the name of Mathesis. 

In this work he states that by observing the position of 
the moon, in respedt to certain heavenly bodies or con¬ 
stellations, at the hour when a child is born, its future 
inclinations can be predidted. He continues : Et si filer it 
hacc domus Mercuvii, Astronomiam. Si Veneris, cantilenas 
ct laetitiam. Si Martis, opus armorum et instrumencorum. 
Si jfovis, divinum cultum et scientiam in lege. Si Saturni, 
scientiam alchiniiae. Si Solis, providcntiam in quadri- 
pedibus. Si in Cancero, domus sua, scientiam dabit 
omnium quae ex>unt de aqua.f 

Other editions of this work have also scientia alchiniiae,\ 
but Vossius informs us that in the manuscripts it is 
chimice.% He says: Alch'nnice scientiam nominal Firmicus, 
lib. lit., cap. XV. Ita quidem editnm ab Aldo, sed in 
chirographis est chimicc. 

Athanasius Kircher also states that the manuscript in 
the library.of the Vatican has cliyinice and not Alchymice.\\ 

Firmicus does not give any explanation of this term. 
However, another writer, who probably lived at the same 
time, if not earlier, explains it. Zosimus, the Panopolite, 
according to Georgios Synkellos, a writer of the ninth 
century, states that (or yvfiEia. as some manuscripts 
have) meant the art of making gold or silver.lf , 

The curious passage in which this word occurs is the 
following :—• 

“ The sacred Scriptures inform us that there exists a 
tribe of genii, who make use of women. Hermes mentions 
this circumstance in his Physics; and almost every 
writing (XoyocJ, whether sacred (ipavepot;) or apocryphal, 
states the same tlvng. The ancient and divine Scriptures 
inform us that the angels, captivated by women, taught 
them all the operations of nature. Offence being taken 
at this, they remained out of heaven, because they had 
taught mankind all manner of evil, and things which could 

* Kopp, 11 Beitrage zur Gesehichte de Chemie,” 43. 
f Julius Firmicus de nativitatibus; Ed. Simon Bivilaqua, Venice, 

1497. 
J Ed. Aldus Manutius, Venice 1499; Ed. Nicolaus Brucknerus, 

Bale, 1533- 
§ Etymologicon linguae latinae, Amsterdam, 1695. 
|| Kopp, lie. cit , 9. 
IT Thomson’s “ History of Chemistry,” 5. 
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not be advantageous to their souls. The Scriptures in¬ 
form us that the giants sprang from their embraces. 
Chema is the first of their traditions respecting these arts. 
The book itself they called Chema ; hence the art is called 
Chemia." 

It is not difficult to trace the origin of this myth. We 
find it first in Genesis, chap vi. : “ And it came to pass, 
when men began to multiply on the face of the earth, and 
daughters were born unto them, that the sons of God saw 
the daughters of men that they were fair, and they took 
them wives of all which they chose.” 

“ There were giants in the earth in those days ; and also 
after that, when the sons of God came in unto the daughters 
of men, and they bare children to them, the same became 
mighty men, which were of old, men of renown.” 

Alluding to this later writers state that the fallen angels 
taught women all the secrets of nature.* That one of 
these is the art of making gold and silver is, however, first 
mentioned by Zcsimus. Other Greek writers use the word 
Chemia or Chymia in the same sense; in print we find 
it first in the Lexicon of Suidas, who lived in the eleventh 
century, and defines xTHuia as “ the preparation of gold 
and silver.” 

All the earlier Greek writers who mention this word 
were in close connection with the university of Alexandria; 
from this it has been inferred that the artificial preparation 
of the noble metals was first attempted in Egypt. " 

That country was conquered by the Arabians in 640. 
Here they made undoubtedly their first acquaintance with 
chemical science; they prefixed their article to the Greek 
name, and thus introduced the terms, Alchemy, Alchimy, 
or Alchymy. 

The origin and meaning of these terms have often been 
discussed. Plutarch states that the old name of Egypt 
was x* lHxla'i that it was so called on account of its black 
soil, and that the same word designated the black of the 
eye. From this the conclusion has been drawn that che¬ 
mistry originally meant the science of Egypt, or the black 
of the eye being the symbol of darkness and mystery, 
chemistry was the secret or black art. But alchemy has 
never been called the black art, a name which was exclu¬ 
sively reserved for magic or necromancy. 

It has also been stated that the name was derived from 
the Arabic kenia, to hide, while others have maintained 
that the founder of our science was Cham or Ham, the 
son of Noah, or an Egyptian king with the name of 
Chemmis. It has further been suggested that the name 
of the science was derived from ysai, to melt; or from 
XVjueg, juice or liquid. 

To this it has been objected that the original spelling 
was XVIula ar>d not XV/.UIU, which, although Hermann 
Kopp, the great historian of chemistry, inclines to this 
view, has not yet been proved satisfactorily. Humboldt be¬ 
lieves that the latter word got into some manuscripts by a 
mistake of the transcriber, and continues : “ Alchimy 
commenced with the metals and their oxides, and not with 
the juices of plants.” This objection, however, cannot be 
maintained at all, because vegetable juices, or, at least, 
substances designated by their names, are mentioned by 
the older alchemists as the most potent substance by 
which transmutations could be effected.f 

Some time ago my friend Prof. Theodores called my 
attention to an interesting paper on this suhjed, published 
by Prof. Gildemeister,+ in which he maintains the deriva- 
tion of the word chenrstry from yu/roC- According to him 
kimiya in Arabic dots not originally have an abstract 
meaning, and is the name, not of a scitnce, but of a body 
by which, or rather by a substance obtained from which, 
the transmutation of metals is effected ; it is synonymous 
vvith iksir. Alchemy, as a science, was called : The prepara¬ 
tion of kimiyd or iksir, algo the science of the preparation 
of kimiyd, or, more shortly, science of kimiya. In the 
Arabic Lexicon (Qamfis) al-iksir is explained by yd, 

* Kopp, loc. cit, 4. 
f Kopp, loc. cit , yd. 
) Ziltsch. Deutsch. Morgenlilnd. Ges,, xxx., 634. 

and the latter again by the former, or by any medium 
which, applied to a metal, transports it into the sphere of 
the sun or the moon, i.e., converts it into gold or silver. 

Even to this day the word is used in the concrete 
sense; Kotschy* relates that the pasha of Nicosia talked 
much of flowers, chiefly kimia, a plant having the pro¬ 
perty of converting metals into gold. 

The later writers, however, called the science shortly 
al-kimiyd, and retained the term al-idsir (elixir) for the 
transmuting medium or the philosopher’s stone. This 
latter word is identical with %r)piop, as the writers of the 
Alexandrine school called the philosopher’s stone,f while 
the same name was employed by the physicians for a 
healing powder, used for sprinkling over wounds, i.e., a 
desiccative powder (from (fi/oop, dry).* 

Now the correlate to dry is moist or liquid, yn^op, and 
from this is derived yu/rfrrr, a. moist substance correspond¬ 
ing to \igaa, a material formed of \i$og, or Kepa/xtia, the 
occupation with KEpafwg. 

Ibn Khaldun, who lived in the 14th century, says that 
from the philosopher’s stone a liquid or a powder might 
be prepared, called iksir, which, when thrown on molten 
copper converted it into silver, and molten silver into gold. 
In opposition to its etymology the word is here used for a 
liquid, because at that time kimiyd no longer meant the 
transmuting substance, but the science of transmutation, 
and explains why to-day we may understand by elixir a 
liquid. 

We also find that the philosopher’s stone is often called 
the red tindure, from tinguo, to moisten. 

It appears, therefore, very probable that the name of our 
science is derived from xvF°Q' and the proper spelling 
would therefore be Chymistry, as the Times newspaper for 
a long time insisted upon. As, however, this derivation 
has not yet been proved quite satisfadorily, the time- 
honoured term Chemistry will remain in use, and I think 
be retained even if it should be shown that yeptkj was the 
original spelling. 

Ordinary Meeting, December 2, 1879. 

Dr. R. Angus Smith, F.R.S., &c., Vice-President, in the 

Chair. 

“On a Peculiar Feature in the Watir of the Well in 
Carisbrookc Castle, Isle of Wight," by Hakry Grimshaw, 

F.C.S. The sample of the above water was taken by me 
on April ig, 1878, but was never opened or interfered with 
in any way until the following September. The water 

, when taken was very bright and clear, and free from sedi¬ 
ment of any description. It was totally devoid of odour, 
and was of a fresh and sparkling taste. The local features 
of the well from which the water derives its origin are as 
follows :—Carisbrooke Castle stands on a small isolated 
chalk hill, 239 feet above the level of the sea. The well 
is under cover in the “ well house,” and according to 
Jenkinson is 240 feet in depth. It is perfedly free, even 
at the surface of the water, from carbonic acid gas, or in 
fad of more than traces of any other gas than atmo¬ 
spheric air, as a candle’floating on the water burns freely. 

1 he bottle containing the water was opened on the 12th 
of September, and on doing so a very strong odour of sul¬ 
phuretted hydrogen was perceived, and on testing with 
lead-paper an equally strong readion for that gas was 
obtained. There was also apparent a slight sediment of 
a white colour not originally seen in the water. The re¬ 
adion to litmus was perfidly neutral. The analytical 
data obtained, which were all that was possible from the 
quantity of water at command, were-as’follows :»— 

I * Petermann, Ge.'g Mitlh.,vVn,,iq\, 
+ Kopp, loc. pit., 209. 
I Zosimus calls the sub tar.ee by which copper is tinged yellow or 

converted into brats, to itu tijc %ovt)ias ?>ipior, a powder prepared by 
1 means of tntla; now tutia (zinc oxide) is still to-day used in jnedjcu.* 
1 as a dtrsiccAtiec. 
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Total solid matter 42-oo grs. per gal. (consisting of) 
Mineral matter .. 22-40 ,, ,, and 
Volatile matter .. 19-60 „ ,, 
Total hardness .. 12-30 „ ,, 
Magnesia hardness .. i’7° ». .» 
Chlorine . 4’5° >> >i 
The residue on heating blackened very much, and emitted 
a very strong unpleasant odour like burning animal matter. 

The peculiarity of this water is of course the production 
of sulphuretted hydrogen, on standing for some time (in 
this case for five months) out of contadt with the atmo¬ 
sphere. On leaving a small portion of the water in the 
bottle again corked up for some time the presence of sul¬ 
phuretted hydrogen was not exhibited. This production 
of sulphuretted hydrogen proceeds undoubtedly from the 
reduction of the sulphates contained in the water by the 
excess of organic matter, and it is not unique in this 
instance, although it is not a faCt of very common occur¬ 
rence. I regret very much not having been able to bring 
back a sample large enough to admit of a determination 
of the albuminoid ammonia, and the nitrates and nitrites, 
as the quantity of these substances in a water of such 
a description would have been a very interesting item in 
the case, as touching on a point of great importance in 
pronouncing an opinion on the quality of a water. It is 
very possible and even probable that some chemists, given 
to judging for and against a water chiefly by indications 
of a single description, to the comparative negleCt of many 
other analytical results, say by the amount of albuminoid 
ammonia, might actually fail to condemn a water such as 
the above; for many chemists appear to consider the 
ignition of the solid residue a comparatively unnecessary 
detail; and supposing even that the nitrates had been 
determined in this water,' there are eminent chemists who 
have considered the presence of nitrates in deep well 
waters, in the chalk especially, as comparatively innoxious. 
The Carisbrooke well, as I have said, is in the chalky 
strata, and is 240 feet deep, and whether it contains 
nitrates or not, is, in my opinion, on the results above 
detailed, a most unfit water for potable purposes, and my 
reason for bringing the analysis of this water before the 
Society was to draw attention to the tendency often ex¬ 
hibited to draw the chief inferences of the quality of 
drinking waters from what may be called isolated reac¬ 
tions, without obtaining, or at all events without giving 
weight to, other indications, chemical and physical, which 
they exhibit. 

Captain Abney, R.E., F.R.S., exhibited his photographs 
of the ultra-red portions of the solar spedtrum, and first of 
all showed that the light transmitted by ordinary bromide 
of silver was of an orange tint, showing absorption in the 
lowest end of the spedtrum. He then went on to explain 
how he had tried to load the molecules comprising this 
bromide of silver by means of gum resins, and that he 
had thus been enabled to photograph slightly beyond the 
lowest limit of the visible spedtrum. Further researches 
proved that bromide of silver could be prepared in two 
molecular states, one that already shown, and the other 
in which absorption takes place in the red as well as in 
the blue. This was found sensitive to every radiation. 
He pointed out that the blue form of the silver bromide 
could be converted into the red form by simple fridtion, 
and that after fridtion it was insensitive to the ultra-red 
radiation. 

Prof. Roscoe here exhib ted the different preparations 
of gold in minute division m ide by Faraday himself, some 
of which transmitted blue light and others red, showing 
that at all events two cases of molecular condition exist in 
the case of metallic gold. 

Captain Abney then threw upon the screen photographs 
of the prismatic spedtrum, in one of which the lowest 
limit of the prismatic spedtrum was reached. He demon*- 
strated this or, the black board by setting up as ordinates 
the wave-lengths of the various portions of the photographs 
as obtained from the photographs of the diffradtion spec¬ 
imen. 

He then exhibited various photographs of the ultra-red 
portion of the diffradtion spedtrum, extending from 7600 
to about 11,000. He stated that the photographs from 
which he was making his final map were taken on double 
the scale, with twice the amount of dispersion. 

He then showed various prismatic spedtra, exhibiting 
different states of atmospheric absorption, in one of which 
Piazzi Smyth’s rain-band was markedly visible. 

After a short discussion, Captain Abney exhibited some 
photographs of the spedtrum in natural colours. 

NOTICES OF BOOKS. 

Auxiliary Tables for Instruction in Chemical Analysis. 
(Half's Tabellen fur den Chemisch-analytischen 
Unterricht.) Edited by Otto Wallach, with the co¬ 
operation of Aug. Kekule, A. Bernstein, H. Klinger, 

and C. Wachendorff. Bonn : E. Weber. 

The compiler of this little work fully recognises as not un¬ 
founded the prepossessions now widely entertained against 
the tabular form of instrudtion. He aims, however, at 
placing in the hands of the student not—as is too generally 
the case in tables—a mere routine to be followed, but a 
key to the understanding and intelligent execution of 
analytical methods. From the very outset the pupil is led 
to a consciousness of the reasons for seledting any parti¬ 
cular procedure in preference to others. These objedts are, 
we think, as far as possible within a space so limited, 
satisfactorily attained. The author recommends a close 
comparative examination of his Tables I. and X. The 
former of these contains preliminary remarks on a right 

-understanding of the analytical process and on the use of 
the tables. The latter, No. X., is devoted to an examina¬ 
tion of the solution containing metals of the “ ammonium 
sulphide” group in presence of phosphoric or oxalic acid. 
In both these tables we find attention called to points often 
slurred over. Thus, as regards the preliminary step of 
dissolving the unknown body placed -in the hands of the 
operator, be it a single compound or a mixture, we have 
met elsewhere with the diredtion to treat with water, or 
hydrochloric acid, or nitric acid, or aqua regia. Herr 
Wallach, on the contrary, advises these solvents to be 
used in succession in this order as far as needful, and 
supplies indications in case the substance, wholly or in 
part, does not dissolve in any of them. He also speaks of 
the examination of the physical properties of the sample, 
and of its behaviour in the dry way, not as mere tentatives 
which may be omitted at pleasure, but as rightly preceding 
the investigation in the wet way. At the foot of the table 
we find the .advice “ above all things to perform none of 
the operations without having a clear understanding of 
the reason why.” The table for the examination of sub¬ 
stances in water and acids, and of those where the ele¬ 
ments present are masked by organic matter, strikes us 
as very valuable. 

The work being intended for beginners only, the rarer 
elements are not included in its plan, and the author does 
not count on rendering the oral advice and the supervision 
of the teacher unnecessary. 

In fine, we may safely say that numerous as are the 
manuals) handbooks, and sets of analytical tables now in 
existence, the work before us will be found useful in the 
laboratories of our colleges, and is not to be set aside as an 
“ Ilias post Homerum.” There is no reference to examina¬ 
tions and the means of passing them, the author’s objedt 
being simply to train sound chemists capable of doing good 

work. 

The Use of Borax for the Preservation of Meat,— 
E. de Cyon and Q, Le Bon.—The former author reeom> 
mends the use of borax, and the laite'r jpfOftoiifidsU. it 
injurious.—B edermann's Ctntralblatt. 
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CORRESPONDENCE. 

FLUID MEDIUM FOR IMMERSION LENSES. 

To the Editor of the Chemical News. 

Sir,—Referring to my former letter on the subject of ^ 
suitable fluids for use with microscopic objectives on the 
homogenous immersion principle (Chemical News, vol. 
xl., p. 213), I beg to call attention to a note appended to 
the recently - published paper read before the Royal 
Microscopical Society,* June 11, 1879, by Professor E. 
Abbe, of Jena. 

“ Microscopists who are connected with chemical matters 
are kindly requested to promote the homogeneous immer¬ 
sion method by looking out for such less known liquids as 
afford some hope of being useful for the purpose, and I 
shall be glad to investigate every sample which may be 
sent to me for trial. A few drops only is quite sufficient I 
forexadi measurement by means of the refradtometer of the 
refradtive and dispersive indices.”—I am, &c., 

W. T. Suffolk. 
Stettin Lodge, St- Faith’s Road, 

Lower Norwood, S.E., 
December 15, 1879. 

ALUMINIUM PLATE AS A SUPPORT IN 

BLOWPIPE WORK.f 

To the Editor of the Chemical News. 

SiR,—Critics no doubt differ in estimating the amount of 
acknowledgment due to inventors, but while cordially 
concurring with all you say regarding the merits of M. 
Landauer’s lately published little work on blowpipe 
analysis, I would ask you, as one of our most distinguished 
discoverers, if you think it altogether fair to insert detailed 
descriptions of a man’s invention in thirteen pages of a 
small book, as M. Landauer’s English editors have made 
him do with regard to the new reactions on aluminium plate ; 
to refer—not in the text, but in a note—to the inventor as 
only having “ recommended ” the novelty ; and, Anally, 
without further mention of the inventor’s name, to refer 
thus to the matter in the index—“ Hutchings : Aluminium 
plate reactions” ? M. Landauer writes to me on the 
subject thus :—“ I have, however, not stuck strictly to this | 
principle [of not naming authors], but made exceptions ) 
with regard to the most important improvements. Among 
those is your application of A1 plate.” Having no copy 
at hand I cannot speak to the wording of the citation, but 
most likely it will be in harmony with the source used, 
viz., Hutchings’s article, which said:—“By far the best 
support is the above-named A1 plate, first used by Major 
Ross, and described in his work, ‘ Pyrology.’ ” But 
Hutchings also said, either in the Mining Journal or 
Chemical News, that “ A1 plate raised this entire branch 
of blowpipe analysis to a higher standard.”—I am, &c., 

W. A. Ross. 
London, W., December 14, 1879. 

P.s.—The use of gold, by the wav, for detecting nickel 
is not a novelty, but mentioned in Plattner’s 4th edition. 

CHEMICAL NOTICES FROM FOREIGN 
SOURCES. 

Note.—All degrees ot temperature are Centigrade, unless otherwise 

expressed. 

Biedermann's Ccntral-blatt fiir Agrikultur-Chemie. 
November, 1879. 

Application of a Natural Product as Manure.— 
Prof. F. Ullick.—The substances concerned are basalt and 

* Journal Royal Microscopical Society, December, 1879, p. 823. 
f The title used by Mr. Hutchins in Chemical News, vol. xxxvi., 

p. 208, 217. 

the tufas and wackes found in its vicinity. The analysis 
of such a wacke yielded potash o-68 and phosphoric acid 
o'62. The author recommends the same material for 
absorbing crude potassium salts for application on the 
land. 

Manurial Experiments for Determining the Re¬ 
quirements of Arable Soils.—Baron Dael von Koeth.— 
The results of experiments carried on for thirteen years 
near Maintz, on a calcareous soil. Reverted phosphates 
gave better crops than soluble phosphate employed alone. 
Gypsum was not appreciably useful. 

Influence of Various Manures on the Combusti¬ 
bility of Tobacco.—Gaetano Cantoni.—The Stassfurt 
salts, night-soil, and all manures rich in chlorine injure 
the burning-power of the leaf. 

Studies on the Digestive Process in Sheep.—Dr. 
E. Wildt. 

Researches on the Digestion of Food in Horses 
under the Influence of Increased Work.—Prof. E. v 
Wolff, Prof. W. v. Funke, Dr. C. Kreuzhage, and Dr. O. 
Kellner. 

Digestion of Potatoes and Flesh-Meal in Pigs.— 
Prof. E. v. Wolff and Prof. W. v. Funke. 

Chemical Studies on the Activi.y of Bees.—Dr. E. 
Erlenmeyer and Dr. A. v. Planta-Reichenau.—The authors 
conclude that wax is chiefly formed by the bees from sugar. 
Sugar occurs in honey chiefly as glucose, though cane- 
sugar is also present. Both the pollen of flowers and the 
saliva of the bee are powerful inverting agents. 

Growth of Vines from Seed.—Dr. A. Blankenhorn.— 
The author maintains that the constitution of European 
vines is exhausted, owing to their continued propagation 
by layers and cuttings. He recommends propagation by 
seed as a defence against the Phylloxera. 

Determination of the Value of Bone-Black.—-Dr. 
Reinecke and G. F. Meyer.—The decolourising power of 
bone-black is inversely as its specific gravity. 

Determination of Value of Wines.—MM. Houdart 
and Petit.—The authors determine the specific gravity at 
150, the alcohol at the same temperature, and the weight 
of the dry extract per litre. 

Determination of Glycerin in Wines.—Prof. C. Neu- 
bauer and Dr. E. Borgmann.—The authors, using Pasteur’s 
method as modified by Reichardt, found in genuine wines 
0^78 to 1-667 Per cent of glycerin. 

Detection of Adulterations in Butter.—The methods 
for the detection of spurious fats are arranged under three 
heads : (1) microscopic examination, (2) determination of 
the specific gravity, and (3) separation of the fatty acids. 

Presence of Sulphuric Acid in Milk.—Dr. G. Musso 
and F. Schmidt.— The authors have invariably detected 
sulphuric acid in normal milk. 

Les Mondes, Revue Hebdomadaire des Sciences. 
November 27, 1879. 

Mechanical Equivalent of Heat.—Prof, von Walten- 
hofen.—The results obtained agree in a satisfactory 
manner with Joule’s equivalent. 

I-aws of the Expansion of Metals. —M. de Heen.— 
The author has shown some time ago that in the metals 
of one and the same natural group the product of the 
coefficient of expansion by the absolute temperature of 
fusion is a constant number. lie has recently enquired 
how the coefficient of the expansion of water varies with 
the nature and the quality (quantity ?) of the substances 
held in solution, and he finds that there is also a constant 
relation between the coefficient of expansion of organic 
liquids belonging to one and the same homologous series 
and the boiling-point. The product of one of these mag¬ 
nitudes by the other is constant. 
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Chemiker Zeitung. 
No. 49, 1879. 

Manufacture of Permanent White, and Utilisation 
of the By-produdts.—The commencement of a lengthy 
memoir. 

Manufacture of Magenta by Coupier’s Process.— 
Dr. O. Witt.-—The only manufacturers employing this 
method are Coupier himself and the firm of Meister, 
Lucius, and Briining. 

New Apparatus for the Determination of Urea.— 
G. Buts.—-Requires the accompanying figure. — Rep. 
Pharm., vii., 503. 

MISCELLANEOUS. 

University of London.—The following are lists of 
the candidates who have passed the recent Second B.A. 
and B.Sc. Examinations for honours :— 

(B.A. and B.Sc. conjointly.) 

Mathematics—First Class : R. S. Heath,B.Sc. (Scholar¬ 
ship), Trinity College, Cambridge ; A. E. Steinthal, B.A., 
Owens College and Trinity College, Cambridge. 

Mental and Moral Science—First Class : D. S. MacColl, 
B.A. (Scholarship), University College ; W. H. Findlay, 
B.A., Merton College, Oxford ; J. A. Newbo'.d, B.A., 
Owens College. Third Glass : M. A. Power, B.A., Stony- 
hurst College; D. C. Ross, B.A., University College; T. 
F. Kerry, B.A., Regent’s Park and University Colleges ; 
B. B. Le Tall, B.A., Owens College ; W. A. Todhunter, 
B.A., private study. 

(B:Sc. only.) 

Chemistry—Second Class: E. H. Rennie, M.A., Sydney, 
St. Mary’s Hospital and private study. 

Experimental Physics—First Class : S. L. Hart, (Scholar¬ 
ship) St.John's College, Cambridge; S. G. H. Barfield,* 
private study. Second Class : J. W. W. Waghorn, pri¬ 
vate study ; E. Hopkinson, Emmanuel, Cambridge, and 
Owens Colleges. 

Botany — First Class: G. B. Hoffmeister, Gonville and 
Caius College, Cambridge. Third Class : J. G. Ridsdale, 
Guy’s Hospital and private study. 

Zoology—First Class: W. D. Halliburton (Scholarship), 
University College. Second Class: S. J. Hickson, Down¬ 
ing College, Cambridge ; W. Overend, University College 
and St. Bartholomew’s Hospital. Third Class : J. J. 
Fletcher, B.A., Sydney, Royal School of Mines and Uni¬ 
versity College. 

Physiology—Second Class : W. D. Halliburton, Uni¬ 
versity College; J. G. Ridsdale, Guy’s Hospital and pri¬ 
vate study. 

* Obtained the number of marks qualifying for the Scholarship. 

INSTITUTE OF CHEMISTRY. 

n Examination in Practical Chemistry in 
connection with the Institute will be held on Monday, Feb¬ 

ruary 23, 1880, and four following days. Examiner—Dr. W. R. 
Hodgkinson. Candidates are requested to communicate with the 
Secretary, Mr. Charles E. Groves, Somerset House Terrace, 
London, W.C. 

' TO CHEMICAL MANUFACTURERS AND OTHERS. ~ 

O BE LET, all those extensive premises, 
known as the “WEPRE BROOK CHEMICAL WORKS,” 

situate about midway between the Conn-ah’s Quay and Queen’s Ferry 
Stations, on the Chester and Holyheai Railways, Flintshire, com¬ 
prising extensive ranges of substantially ereCted buildings, manager’s 
house, offices, &c., together with the valuable fixed Plant and 
Machinery, all of which are in good working order. The premises, 
which are well adapted to carry on an extensive business, comprise 

n area of about 3^ acres, adjoin the Chester and Holyhead Railway and 
also the River Dee,and possess the great-advantage of water carriage, 
there being a good wharf and a steam crane, with appliances for 
loading barges. 

For rent and to view apply to Messrs. Churton, Elphick, and Co., 
Auctioneers, &c., Chester. 
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PROFESSOR TYNDALL’S CHRISTMAS LECTURES 
AT THE 

ROYAL INSTITUTION. 
Subject WATER AND AIR. 

These Lectures will, by permission of Dr. TYNDALL, be reported 
verbatim for THE JOURNAL OF SCIENCE. Lecture I. will 
appear in the January number. 

Seventeenth Year of Publication. 
THE 

JOURNAL OF SCIENCE. 
(Monthly, formerly “ The Quarterly Journal of Science.”) 

PRICE, ONE SHILLING AND SIXPENCE. 

London: 3, HORSE-SHOE COURT, LUDGATE HILL, E.C. 

The Prestolee Alkali Works, Farnworth, near Bolton, Lancashire, 
fitted with costly plant, machinery, and apparatus for the manufac¬ 
ture of soda-ash, bleaching-powder and liquor, and sulphuric acid, 
in complete working order. With possession. 

A/f ESSRS. FULLER, HORSEY, SONS, and 
CO., are instructed to SELL by AUCTION, at the Palatine 

Hotel, Manchester, on Friday, January i6tb, at 3 precisely, in one lot 
(unless an acceptable offer be previously made by private contract), 
the PRESTOLEE ALKALI WORKS, a freehold property, having 
a superficial area of 95,741 square yards of land, subject to chief rents 
amounting to £407 13s gd. per annum, with the buildings, plant, 
machinery, and apparatus ereCted thereon, capable of manufacturing 
monthly a product exceeding in the aggregate 2000 tons of soda-ash, 
bleaching-powder and liquor (by Weldon’s patent process), and sul¬ 
phuric acid, also caustic soda and muriatic acid. The amount ex¬ 
pended in the construction of these works has been very large. A 
valuation was made with great care in 1874 by Messrs. Holmes and 
Son, the well-known valuers, of Manchester; their estimate then 
amounted to £99,900, and since that time a sum exceeding £10,000 has 
been expended. The whole of the works and plant have been well 
kept, and are conveniently arranged for working. The Bury, Bolton, 
and Manchester Canal, which forms one boundary of the property, 
affords facility for economical water carriage, and the Lancashire and 
Yorkshire Railway is within a very short distance. There is a plenti¬ 
ful supply of water for all manufacturing purposes, free of cost, from 
the river Croal, and coals are raised from pits in the immediate neigh¬ 
bourhood. Pyrites, salt, lime, and limestone_are all brought by boats 
direCt to the wharf on the canal. The works may be economically 
worked with a small capital, as arrangements may be made with the 
vendors for a very considerable portion of the purchase-money to te- 
main upon mortgage. Large profits have been realised in the past, 
and the high reputation of the Prestolee manufactures in th e market 
will ensure to an energetic man, even at the existing low prices, an 
ample return for his capital invested, and possession of works not sur¬ 
passed for completeness or compactness by any in the kingdom. May 
be viewed till the sale. Printed particulars may be had at the works ; 
at the Palatine and Queen’s Hotels, Manchester; of Messrs. Wake- 
man and Bleeck, Solicitors, Warminster ; of Messrs. Christopher and 
Son, Solicitors, 28, Argyll Street, Regent Street, W. ; and of Messrs. 
Fuller, Horsey, Sons, and Co., 11, Billiter Square, London, who are 
empowered to treat for the disposal by private contract, or an offer 
for renting would be entertained. 

ORGANIC materia medic a. 
By DR. MUTER. 

Analytical Chemists will find this a concise and yet complete book 
of reference for the isolation and examination of the aCtive principles 
of drugs. Special appendix on the microscopic characters of the 
starches in food and drugs. Copious index and qualitative courses 
or resins, &c. 

Published by W. Baxter at the Office of the South London School 
of Pharmacy, Kennington Cross, S.E., and sold by Messrs. Si.mpkin 
and Marshall and Messrs. Bailliere, Tindal,and Cox. 

WILLIAM AND WILLIAM T. FIELD, 
Manufacturers of the Celebrated 

STAFFORDSHIRE BLUE BRICKS, specially adaptedfor 
Chemical Plant, i.e., Acid Towers, &c. Also all other kinds of Best 
Staffordshire Blue Bricks, Pavings, Plynths, Splays, Copings, &c. 
&c. Prices and samples on Aoolication. 

TESTIMONIAL. 
“We have used the Blue Staffordshire Brick for Sulphuric Acid 

Towers, &c., manufactured by Messrs. Field, for the last fifteen years, 
during which time they have given great satisfaction. We recommend 
them to the Chemical Trade, believing there is nothing better in the 
market.”—(Signed) WILLIAM HUNT and SONS, Lea Brook 
Alkali Works, near Wednesbury, Staffordshire, February, 1878. 

TOLL END BRICK-WORKS, 
TIPTON, STAFFORDSHIRE. 
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M MASCHINENBAU-ACTIEN-GESELLSCHAFT M 
“HUMBOLDT,'’ 

In Kalk bei Koln a/Rh. 

PERFORATORS OF ALL KINDS OF METALS 

Illustrated Price Lists and Estimates for Special Designs 
to be had on application from our Sole Agents 

MESSRS. B. H. REMMERS & CO., 
63, West Regent Street, Glasgow. 

Messrs. B. H. REMMERS & CO., GLASGOW. 
Manufacturers of Filter-Presses, Pumps, &c. Filter-Presses in Iron, Bronze, Wood, &c., of the most improved 

constru&ion, and of superior workmanship, suitable for all purposes where complete and thorough Filtration and 
Lixiviation is required. 

Pumps in Iron, Bronze, Ebonite, &c., for Steam, Hand, Pulley, Eccentric, or Crank Power. 

Estimates on Application. 

Chemical Apparatus—Scientific Instruments. 
APPARATUS FOR THE ANALYSIS OF WATER ACCORDING TO 

PROFESSORS FRANKLAND AND BISCHOF. 
CHEMICAL AND PHILOSOPHICAL PURPOSES AND LECTURES. 

ELECTRICAL, MEDICAL, AND EXPERIMENTAL COILS AND APPARATUS. 

BUNSEN’S MODIFIED FILTER PUMPS, from 10s 8d. to 67s. 
GEISSLER’S TUBES. 

Electrical Lamps from 35s. upwards, and Battery of 40 quart Bunsen’s Cells for same at £8. 
Catalogues and Illustrations will be sent gratuitously. A Liberal Discount allowed to Wholesale Buyers. 

WHOLESALE IMPORTERS and MANUFACTURERS. 

AUG. BEL & CO., 
Sole Agents for Grenet’s Batteries, and Contradtors to the Government. 

34, Maiden Lane, Southampton St., Strand, W.C. 

CAiLLETET’S “APPARATUS FOR LIQUEFACTION OF GASES. 
For the convenience of Teachers and Students at the South Kensington Classes, the Science and Art Department 

has authorised us to keep a Stock in the store-room, first floor of the building, where the different sets and other 
articles are always ready for delivery. 

Sets of Apparatus 
according to Professor 
Valentin’s Book of 
Chemistry,” Professor 
Attfield’s “ Manual of 
Chemistry,” &c., always 
in stock. 

Sets of Apparatus as 

required by the Govern¬ 

ment Schools alway 

ready and kept in stock. 

JgERNERS COLLEGE of CHEMISTRY. 

Instruction and preparation in CHEMISTRY and the EXPERI¬ 
MENTAL SCIENCES under the direction of Professor E. V. 
GARDNER, F.A.S., M.S.A. 

The Class Rooms are open from 11t05a.rn.and from 7 to 10 p.m 
daily. 

Especial facilities or persons preparing for Government and other 
examinations. 

Private Pupils will find every convenience. 
Analyses, Assays, and Pradtical Investigations connedted with 

Patents, &c., tondudted. 
Prospedtuses and full particulars on application to Prof Gardner 

at Berners College, 44, Berners-street W. 

MINERALOGY AND GEOLOGY. 

NEW LIST of Colledtions of Minerals, Fossils, and Rocks, with 
prices. New List of Minerals for Chemical Purposes, Manufadtures 
and Research. New List of Varieties of Rocks New List of Prices 
and Sizes of Cabinets for Natural History and other purposes.. New 
Catalogue of Secondhand and New Books on Geology and Kindred 
Sciences. New Supplementary List of Books. New List of Sedtions 
of Rocks and Minerals for the Microscope. New List of Prices and 
Patterns for Geological Hammers. New List of Blowpipe Cabinets. 
Appaiatus, and Materials. Also Implements and Appliances for 
pradtical work in Geology and Mineralogy. 

Post free on application to JAMES R. GREGORY, Geologists, 
and Mineralogists’ Repository, 88, Charlotte Street, Fitzroy Square, 
London. 
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